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Abstract 

The Lorentzian Kac-Moody algebra £^11, obtained by doubly overextending the com- 
pact Eg, is decomposed into representations of its canonical hyperbolic Eiq subalgebra. 
Whereas the appearing representations at levels and 1 are known on general grounds, 
higher level representations can currently only be obtained by recursive methods. We 
present the results of such an analysis up to height 120 in En which comprises repre- 
sentations on the first five levels. The algorithms used are a combination of Weyl orbit 
methods and standard methods based on the Peterson and Freudenthal formulae. In 
the appendices we give all multiplicities of £'10 occuring up to height 340 and for En 
up to height 240. 



1 Introduction 



Starting from the largest exceptional classical Lie algebra Eg one obtains the affine Eg, 
the hyperbolic Eiq and the Lorentzian En Kac-Moody (KM) algebras^ by extending 
the Dynkin diagram The finite-dimensional Eg is rather well understood and 

plays an important role in the construction of heterotic string theories. Affine Eg is also 
under control and appears in supergravity or Wess-Zumino-Witten models, but and 
Ell are far less well understood. Eg, Eg and £"10 have been suggested as symmetries of 
supergravity when dimensionally reduced to 3,2 and 1 dimension jUini. Eiq has also 
appeared recently in cosmological billiards for describing gravitational systems coupled 
to p-form and scalar matter near a spacelike singularity [SlITI- On the other hand, En 
has been proposed as a (hidden) symmetry of the full eleven-dimensional theory and 
also of M theory [HI IH] and belongs to the class of very extended algebras which have 
been considered in piU lllj . 

There have been a number of attempts at understanding hyperbolic KM algebras (see 
for instance jl21 1131 [H] ) but to date not a single example has been understood in full 
detail. In this paper we also only present partial results, partly obtained with the help 
of a computer. These results are mainly for the physically interesting cases of Eiq 
and Ell but also offer some general observations for arbitrary (indefinite) Kac-Moody 
algebras and results for the rank 2 case. 

As EiQ is naturally a subalgebra of En we consider the problem of decomposing En 
with respect to this subalgebra. This is a somewhat different approach from ^5] where 
both algebras were decomposed at low levels with respect to their Aq and Aiq subal- 
gebras and from where a decomposition of Eiq with respect to its affine Eg algebra 
was considered. Our approach is to consider hyperbolic sections of the En root lattice 
rather than the elliptic or affine slicings considered so far. This will give us information 
about the algebra deep inside the light-cone, at least if we know which representations 
occur. It can be shown that the representation on level 1 is the highest weight repre- 
sentation of EiQ with highest weight A_i by generalising results from |ll2lll3j . For other 
levels, we find representations of Eiq with various outer multiplicities. Our methods 
enable us to calculate the complete structure of En as seen by £"10 up to height 120 
which corresponds to some of the low-lying representations up to level 5. Compared 
to the elliptic approach this calculation does not make direct contact with fields from 
supergravity but aims primarily at revealing some of the structure of -Eio and En. 
Even though neither Eiq nor En are understood fully, we might still learn something 
about them by studying their interrelation or combining different decompositions of 
the same structure. The calculation done in this paper is the first explicit calcula- 
tion of large parts of Eiq representations and can be used for instance to obtain lower 
bounds for En multiplicities. We also present raw data for both algebras separately 
in two appendices. There it is noted that the multiplicity of a root compared to its 
light-cone degrees of freedom behaves rather differently for Eiq and En, supporting an 
observation in E]. It would be good to have a conceptual understanding of this 
behaviour. 

Whereas the hyperbolic slicing of £"11 is rather unproblematic, it is not clear how to 
obtain the relevant representations of £10 with respect to one of its hyperbolic (or 
even Borcherds) subalgebras. The reason is that the representations are not of highest 
weight type and it would be interesting to understand their structure better. 

^We use the notation Ek rather than Ck in concordance with most of the hterature on the subject. 
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The structure of this note is as follows. Section 2 contains some of the background 
we are using on Kac-Moody algebras and on their decompositions, illustrated by a 
rank 2 example. In section 3 we outline the method used to obtain the decomposition 
of £^11 with respect to £^10 and list the appearing representations. In appendices we 
give complete tables for the multiplicities of the imaginary roots in the fundamental 
domains of £^10 and En, most of which have not appeared in the literature before. 



2 Notation 

Our notation is mostly borrowed from Kac' book |21. Given a symmetric, non-degenerate^ 
Cartan matrix A = {aij)ij^j, the collection of simple roots of a Kac-Moody alge- 
bra is denoted 11, where i belongs to some (finite) index set /, and the simple roots 
generate the root lattice Q freely. The number of simple roots is called the rank of the 
KM algebra. The simple co-roots 11^ = {o^/} ^.re a basis for the Cartan subalgebra f) 
and satisfy Q;j(aJ) = Uji. The Kac-Moody algebra q is then defined by the following 
relations on the (Chevalley) generators a)^,ei,fi as follows 

[^j) fj] ~ ^ijO^i ) 

[o^iJj] = -aj{at)fj, 
(adei)^^~"'^^ej = 0, 
(ad/,)^^"'^-)/, = 0. 

Then it is one of the basic properties of g that it has a triangular decomposition of the 
form 



g = n+©[)en_ (1) 

where the Cartan subalgebra f) is the space spanned by the simple co-roots because we 
are dealing with non-degenerate Cartan matrices. The dimension of f) is equal to the 
rank of g. The positive part n+ and the negative part n_ are exchanged by the Chevalley 
involution. So it is sufficient to study either n+ or n_ when trying to understand the 
structure of g. Central objects in the study of g are those non-zero elements a € f)* for 
which there exist elements 2; € g such that [h,x\ = a{h)x for all /i S f). Such elements 
a are called roots and the corresponding space of all x G g satisfying this condition 
is called the root space go-. The number of independent elements in the root space is 
called the multiplicity of the root and denoted by mult (a) = dimg^. The set of all 
roots is called A C Q. From the triangular decomposition ^ we deduce that every 
root is either positive or negative and so A = A_|_ l±) A_. 

The reflections in the simple co-roots generate the Weyl group W which is a Cox- 
eter group with relations given by the Cartan matrix (or the corresponding Dynkin 
diagram). Define the fundamental domain C C f)* as the intersection of all half spaces 
which take non-positive values on a simple co-root, viz. 

C = {a C [)* : a{a^) < 0, for all simple co-roots q,^} . 

^We restrict to the case of non-degenerate Cartan matrices all the way through the article as this 
is the only case we will be concerned with. We also assume the matrix to be indecomposable. The 
symmetry of A implies an — = 2 for all i and the invariant bilinear form is just given by A. 
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(In the case of finite-dimensional g, C is a fundamental domain for the action of W 
on i)*. Our conventions are adapted to the hyperbolic case defined below.) We define 
the Weyl vector p G [)* by p{a^) = — 1 for all simple co-roots and so p lies in the 
fundamental domain. Then the set of (positive roots) and their multiplicities can be 
deduced in principle from the orbit of p under W by the denominator formula [2j 

(1 _ e-)mult(a) ^ ^ e{w)e^^P^-P. (2) 

The set of roots A has two distinct parts, namely it splits into real and imaginary roots 

A = A^*^**' i+i A*"**^^, 

where A"^^"^ = W{n) and A^™'^^ = >V(/C) W W(-/C). Here /C = {a G C : supp(a) is 
connected }. We have = («!«) = 2 for real roots and < for imaginary roots. 
The set of roots (together with their multiplicities) is Weyl invariant. The denominator 
formula ^ can be used to determine the roots and their multiplicities by just expanding 
both sides of Q or using recursion identities derived from like the Peterson formula. 
We define the fundamental weights A, G f)* (i G /) as minus the dual basis to the simple 
roots with respect to A, i.e. they satisfy (Qj|Aj) = —6ij. We sometimes write a root 
a = Y^riiai = Yl^i^i (?i-i, ^^rk(g)) ill the simple root basis or [^i, ^rk(g)] the 
fundamental weight basis. The li are called Dynkin labels of a. From the definitions of 
C and the fundamental weights we see that their positive linear combinations generate 

e. 

If j4 is a positive definite matrix the corresponding KM algebra will be one of the 
classical series and in particular finite-dimensional. If A is positive semi-definite and 
has exactly one zero eigenvector the corresponding algebra is affine. We call a KM 
algebra hyperbolic if its Cartan matrix is indefinite and if any matrix obtained from 
its Cartan matrix by deleting one row and column is the Cartan matrix of a finite- 
dimensional or affine KM algebra. It is known that the rank of the algebra cannot 
exceed 10 for a hyperbolic KM algebra Hj. Among the hyperbolic KM algebras of 
maximal rank Eiq is distinguished by being the only overextended one and having as 
its root lattice the unique even and self-dual ten-dimensional Lorentzian lattice Ilg,!. 
The signature of the Cartan matrix of any hyperbolic algebra of rank n is n — 2. For 
hyperbolic Kac-Moody algebras we also have A = {aG(5:a^<2}\ {0} (see ^Hl) and 
since A~^ has only negative entries all Aj are non- negative linear combinations of the 
simple roots and so C C Q+ ® M. It has also been established that every hyperbolic 
KM algebra has a principal SO{l^ 2) subalgebra We call a KM algebra Lorentzian 
if the Cartan matrix has signature n — 2. So any hyperbolic KM algebra is Lorentzian 
but the converse is not necessarily true. There is a well-known procedure for obtaining 
non-twisted affine or hyperbolic algebras by extending the Dynkin diagrams of the finite 
cases jl] . Extending the diagram again gives a Lorentzian KM algebra |18l [TUI . Highest 
weight representations with highest weight A G C are denoted by L{A) and are subject 
to the Weyl-Kac character formula.^ 

2.1 Subalgebra decompositions 

Suppose we have a subalgebra 6 C g then g is a representation of t under the adjoint 
action and we can try to decompose g as a sum of representations of 6. The simplest 

■^Strictly speaking, we are considering lowest weight representations due to our conventions. 
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cases occur when we consider subalgebras that are obtained by deleting a number 
of roots from the Dynkin diagram of g but these are by far not all. The modules 
with respect to such an algebra at a given level^ are integrable and belong to the 
category O [Ij. Thus, they can be decomposed into a sum of irreducible highest weight 
representations. The simplest example is removing all but one point and we are left 
with a decomposition with respect to one of the standard s[2 subalgebras. 
Hyperbolic KM algebras obtained by overextension of an affine algebra can be decom- 
posed with respect to the affine subalgebra given by deleting the overextended root and 
for low levels this yields explicit formulae for the multiplicities of the roots at this level 

In general, removal of a single node from the Dynkin diagram is governed by the 
following proposition which is an application of results from jl2( IHI ITH]. 

Proposition 1 Let Q be a Kac-Moody algebra of rank n given by Cartan matrix A 
with associated Dynkin diagram. If we remove a single node, ai say, from the Dynkin 
diagram and define the level I of a root a of q to be the number of ai summands of 
a. Denote the index set for the simple roots connected to ai by J = {j € {2, ..,n} : 
aij 7^ 0}. Then we have the following decomposition of q with respect to the Kac- 
Moody subalgebra associated with the Cartan matrix obtained by deleting the first row 
and column 

l£Z 

where for I ^ 

j=i 

The Ni can be infinite. The Qi are given in more detail by: 

1 = 0; The direct sum of the adjoint of the smaller algebra with a trivial representation. 
If the smaller algebra is affine then the trivial representation is absent. 
1=1; The highest weight representation of the smaller algebra with highest weight given 
by the sum of the fundamental weights corresponding to the simple roots connected to 
ai, i.e. gi = L{Y,j(zjXj)- 

1 > 1.- Now consider the free algebra on the roots at I = 1 and call it f which is also 
graded by I. Within it there are the elements ad^^""^^ eiCj which are non-zero in the 
free algebra but vanish in the Kac-Moody algebra. At the same time they are highest 
weight vectors for the smaller algebra and generate an irreducible representation Uj at 
Z = 1 + aij. Consider the ideal ij generated within the free algebra by Uj and define 
i = ©jij- Then the quotient f/i describes the positive part of the q for I > 1. 
1 < 0.' These cases are obtained by the Chevalley involtuion from the cases above. 

The proof of this statement is a simple adaptation of arguments in jl21 |H1 . The 
proposition implies that we might as well recursively use the above decomposition to 
obtain information about the Kac-Moody algebra of interest. The problem of under- 
standing the KM algebra g is then reduced to describing the ideal because the structure 
of f is well-known (for finite-dimensional first level at least): The free algebra on m gen- 
erators (5k {k = 1, ..,m) is governed by the equation 

*The level is an element of the quotient of the root lattices. 
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/9>0 fc=l 

from which one can deduce the Witt formula for the dimension of the graded pieces 
by Mobius inversion after speciahsation. For more on free algebras see |19[ l2Uj . What 
we will also need here is the multiplicity of a root /3 = Ylk ^kPk in the free algebra 
obtained by Mobius inversion of © 



mult(/?)= Md)^(i^nt) 



d|(ni,..,nm) 

where 



( Etk \ iEtkV. 

is a polynomial coefficient. We have to note that several elements in the free algebra will 
map into the same root space in the Kac-Moody algebra, where the number of such 
elements in a given example can be written easily in terms of a generating function 
as a standard combinatorial problem. Despite this complication, it is still possible 
to determine the dimension of a root space in the free algebra for a root at a given 
level without prior knowledge of the lower levels, basically because one knows the 
multiplicities of the primitive roots. This is in contrast to the recursive nature of 
the Peterson formula for multiplicities in the Kac-Moody algebra where one has a 
similar expression for the multiplicities but does not know the answer for the primitive 
roots and so is left with calculating recursively until one finally reaches the root one is 
interested in. (This procedure gets more and more expensive as one goes up in level 
in the hyperbolic case as the root multiplicities and the number of roots are known to 
increase exponentially.) 

So, if we were able to calculate the dimension of the space associated with a root /3 
in the ideal i we could determine the root multiplicities in the hyperbolic Kac-Moody 
algebra in a non-recursive way. It is intriguing to note that from this perspective there 
is no difference at all between the finite, affine or indefinite cases which makes it quite 
surprising that the finite and affine (tame) cases are well understood whereas the (wild) 
indefinite ones are not. Unfortunately, it is not known how to work out the ideal in a 
closed form similar to the free algebra. 

In order to obtain a feeling for the observations made above we give a few results for 
the simplest hyperbolic case which is determined by the Cartan matrix 




This algebra carries some information from the Fibonacci numbers since the sum over 
the Weyl group Z x Z2 can be seen to be governed by a recursion relation among the 
odd Fibonacci numbers We denote the roots by pairs (m, n) and present the 

multiplicities of some low- lying roots in table E 

Now we decompose this KM algebra with respect to one of its standard sl2-subalgebras 
and read off the representation content for the first few rows. The result is given in 
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39 
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2167 
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19022 



Table 1: Multiplicities for the rank 2 hyperbolic KM algebra determined by Q). 

table 121 where we have denoted the (n + l)-dimensional representation of 5I2 by Pn and 
the level with respect to that subalgebra by /. 

The ideal is generated by the representation Pio at level 4 in agreement with our general 
arguments. Trivially, at higher levels the ideal is always contained within the tensor 
product of Pio with the right number of factors of the first level representation P3. We 
can say a bit more about the detailed structure. 

The ideal is precisely given by the tensor product up to Z = 8 when a defect in this 
pattern appears around n = 21 and a reflection pattern appears in addition to the 
tensor product structure because Pio at most influences a "width" of 21 in tensor 
products. Thus we can obtain the value for n = by subtracting the value of n = 22 
from n = 20. The reason for this defect is the Serre relation which comes into action for 
the first time in a quadruple commutator for our algebra and so at Z = 8 in the ideal and 
which reflections appear can also be understood in this way. This reflection behaviour 
persists up to / = 12 where it is being augmented by another reflection property, again 
deriving from the Serre relation. Similar patterns appear for the other rank 2 cases 
and have been checked to some detail. 

Apparently, understanding the precise nature of these patterns and their occurence is 
tantamount to understanding the Serre relations and the Jacobi identity in the original 
KM algebra to all levels. Solving the ideal problem seems as hard as solving the original 
problem. 

Subalgebras obtained by deleting just a number of nodes together with the edges con- 
nected to them are not the only subalgebras which can appear. For instance, any 
affine KM algebra has affine subalgebras from just restricting the horizontal (level 0) 
piece to a subalgebra and then affinizing. The corresponding Dynkin diagram is not 
a subdiagram of the original one. In general it will be much harder to describe the 
representations with respect to these more involved cases as they do not necessarily 
belong to the category of representations which can be decomposed into highest weight 
representations at all levels. 

As an example we just mention that the rank 2 algebra discussed above has a hyperbolic 
rank 2 subalgebra whose first simple root is identical with an original one and whose 
second simple root is a Weyl translate of the other original simple root. The smallest 
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example corresponds to a subalgebra i where the simple roots have inner product —7. 
At level I = (where we have a decomposition into the adjoint plus highest weight 
representations) we can give a few of the low-lying representations that appear 



It seems tempting to think that if one could determine all the representations with 
respect to this somewhat coarser algebra and then iterate the procedure one might 
learn something about the original algebra because the limiting point of this procedure 
is a free algebra where one is again able to calculate everything directly. 
Similarly, some KM algebras have Borcherds subalgebras which are generalizations of 
Kac-Moody algebras [SSj- Again decomposing with respect to them will soon leave 
the realm of highest weight representations and is thus subject to the obstructions 
mentioned above. Some related ideas have recently appeared in |23j . 
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Table 3: The ideal i described in the text for the rank 2 algebra (jlj). 



8 



-2 -1 0123456 7 
Figure 1: The Dynkin diagram of i^n. 

3 Computational results for £"10 C En 

In this section we apply the considerations from the last section to the KM algebras 
EiQ and En which are hyperbolic and Lorentzian respectively. The Dynkin diagram 
of £'11 is given in figure ^ and the diagram for Eiq is obtained by deleting the node 
marked by —2. 

We can apply the denominator directly to obtain multiplicities for both these algebras 
and we can consider Eiq as a subalgebra of £^11 and apply the proposition. In that case 
we immediately deduce that the multiplicities of £^11 at level 1 are given by the £10 
representation with highest weight A = A_i, i.e the fundamental weight corresponding 
to the overextended node. Then we have 

^mult(l,a)e" = Xl(a_i) 

and the multiplicities can be computed from this identity as long as the £10 multiplic- 
ities are known. This gives information about £11 deep inside the forward lightcone. 
It turns out that doing the calculation for this representation only is not much faster 
than computing the full £11 up to the same height and so we consider this problem. 
The method we have used for calculating the multiplicities of £10 and En relies on the 
Peterson recursion formula 

{(3\P + 2p)cf3 = ^ (a|/3 - a)caCi3-a (6) 

a>0:/3-a>0 

for KM algebras [2lj. Here the quantities C/j are the expansion coefficients of the 
negative logarithm of the denominator ((21). They are related to the multiplicities via 
Cjs = ^mult(/3/A:). By symmetry of the sum one can restrict to a with height not 
exceeding half the height of /3. The algorithmic value of this relation can be improved 
by noting that the decomposition /? = a + a' is invariant under the stabilizer W/j of /? 
and so are the inner product and the quantities c^. Thus we can write the right hand 
side in © as a sum over orbits under this stabilizer group 

{(3\(3 + 2p)cf3 = ^ (7I/3 - 7)c^C/3_^|o| 
orbits o 

where 7 is any element from the orbit under W/j and |o| the size of the orbit in the 
positive root domain. If /3 = ^ - liXt then the stabilizer is generated by the reflections 
in the simple roots Oi for which = 0. Denote the set of values of i for which this 
the case by J C /. We can represent each orbit by a "lowest weight vector" 7 which is 
charaterised as having either only non-negative Dynkin labels on the set J or being a 
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simple root (or a multiple thereof) belonging to J up to conjugacy. The element /? — 7 
is then a highest element under the action of and if it is not conjugate to a simple 
root from J under W/3 the full orbit will contribute and the size of the orbit is just 
the quotient of the order of the W/3 by the order of the stabilizer of 7 within In 
the case that either 7 or /3 — 7 is conjugate to a simple root aj from J the size of the 
orbit is given by the number of positive roots of the (finite) subalgebra defined by the 
connected part of J to which aj belongs. There is also a possible symmetry factor of 
2 one has to take into account if the 7 and /3 — 7 are not conjugate under W^. This 
algorithm then is very similar to the ones described in |25| I26j. 

In order to illustrate this algorithm we apply it to the first non-affine root® of En 
which is /3 = A7 = (1, 2, 3, 4, 5, 6, 7, 8, 5, 2, 4). Its stabilizer is the Weyl group of the Lie 
algebra = W(-Dio) of order 2^10! and the factor works out to (/3|/3 + 2p) = -96. 
We always have the contributions from a^ and one of the simple roots of -Dio which 
are all conjugate under W/3. Their contributions can be summarized in the following 
table: 
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7^ 




13-1 


W - 1? 




(7l/?-7) 


simple 





sym 


c 
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1 
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-3 


no 


29 
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-1536 


"6 
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1 







8 


-2 


yes 


90 


2 


-2880 



Here we have indicated the lowest element in the Weyl orbit of /3 — 7. The col- 
umn labelled "simple" indicates whether one of the vectors is conjugate to a sim- 
ple root of -Dio under Wp. Accordingly, the sizes of the orbits can be computed as 
|>V(i:>io)|/|W(^9)| = 29l0!/10! = 2^ in the first case and 90 is the number of positive 
roots of DiQ. The column "sym" denotes the symmetry factor. One can convince one- 
self that these are all orbits that contribute. So the multiplicity of A7 is 46 which can 
also be checked independently. 

We are also interested in highest weight representations of Eiq in order to decompose 
Ell along the lines of proposition Q Denote a highest weight module with dominant 
highest weight A G C by L{A) then the Weyl-Kac character formula holds (2j 

^ Et^gw exp(w(p + A) - p) 
"""^^^ n„>o(l-exp(-«))-^ltW • 

As a consequence, we have the following version of the Freudenthal formula [2] 

(2(A|/3) - 2ht(/?) + /?2)multi(A)(A + /3) 

= 2 mult(a) {K + (3 — ja|a)mult^(A)(^ + /5 — jet). 

a>0 j>l 

Here the right hand side can again be decomposed into a sum over Weyl orbits. Using 
these two formulas we can obtain the representation content of En with respect to Eiq 
at low height. 

■'This formula does not cause trouble even though some elements /3 in Eio and E\i have stablizers 
of infinite order as in that case either the support of /3 is disconnected or one of 7 and /3 — 7 belongs 
to W/3 • aj for some j £ J. 

^The afhne roots all have multiplicity 8 because they lie in the Eg subalgebra. A light-like root thus 
has fewer polarisations than allowed for by transversality. 
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Write a root a of En as 



8 

a = la-2 + ^ "niUi 

i=-l 

SO that / is the (hyperbohc) level of a with respect to Eiq. We can then obtain the 
positive part of En as 

Ni 

i>i 1=1 

where we assume all the A^-'^ occuring for a fixed / to be distinct and fi{Af^) is the outer 
multiplicity with which they occur. 

Computations using the modified Peterson and Preudenthal formulas can be done ef- 
ficiently on a computer and we present the results for the decomposition above up to 
height 120 in £^11 where the maximal occuring level is 5 in table 01 The computations 
were carried out with the help of a C program by compiling a list of all roots of En 
to that height using the (orbit improved) Peterson formula and then the Freudenthal 
formula to iteratively determine the relevant Eiq representations. In an appendix we 
list the multiplicities of all elements in the fundamental chamber C for £^10 (up to height 
340) and for En (up to height 240) for reference. The results we obtain agree with 
other data in the literature [22l E] • 

We already encounter representations with outer multiplicity greater than one in this 
regime. At the first level we find only the £10 representation V = [1, 0, 0, 0, 0, 0, 0, 0, 0, 0] 
as expected from proposition ^ This is a highly non-trivial check on the £10 and £^11 
data and the algorithm. The representations on the second level should be [y^,T^]/?7 
where U has highest weight [0,1,0,0,0,0,0,0,0,0] (corresponding to the £^11 element 
(2, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0) which is the first non-trivial commutator in [V, V]). So we can 
learn someting about the Clebsch-Gordon series of the antisymmetric product of the 
£10 representation V with itself at low levels (in the Eiq weight lattice) . Considerations 
similar in spirit apply to higher levels. Apparently, the information about tensor prod- 
ucts of £10 representations could also have been obtained by other methods (character 
theory, say) and then been used to generate data for En- As this does not give any 
obvious technical advantage we have used the method presented here as it makes direct 
use of the (possibly) more fundamental structure of £11. 

Acknowledgements: The author would like to thank P. Goddard for valuable dis- 
cussions and H. Nicolai and P. West for comments. Support by the Studienstiftung des 
deutschen Volkes, EPSRC and the Cambridge European Trust is gratefully acknowl- 
edged. 
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7 
I 


iiii neignt 


£/io highest weight A^- 


hill element 


i^kK ) 


1 


1 


[1,0,0,0,0,0,0,0,0,0] 


(1,0,0,0,0,0,0,0,0,0,0) 


1 


2 


35 


[0,0,1,0,0,0,0,0,0,0] 


(2,2,2,2,3,4,5,6,4,2,3) 


1 




57 


[0,0,0,0,0,0,0,0,0,1] 


(2,3,4,5,6,7,8,9,6,3,4) 


1 




65 


[1,0,1,0,0,0,0,0,0,0] 


(2,2,3,4,6,8,10,12,8,4,6) 


1 




79 


[0,1,0,0,0,0,0,0,1,0] 


(2,3,4,6,8,10,12,14,9,4,7) 


2 




87 


[1,0,0,0,0,0,0,0,0,1] 


(2,3,5,7,9,11,13,15,10,5,7) 


1 




95 


[2,0,1,0,0,0,0,0,0,0] 


(2,2,4,6,9,12,15,18,12,6,9) 


2 




95 


[0,0,0,0,0,0,0,1,0,0] 


(2,4,6,8,10,12,14,16,10,5,8) 


2 




96 


[0,1,1,0,0,0,0,0,0,0] 


(2,3,4,6,9,12,15,18,12,6,9) 


1 




98 


[1,0,0,1,0,0,0,0,0,0] 


(2,3,5,7,9,12,15,18,12,6,9) 


2 




109 


[1,1,0,0,0,0,0,0,1,0] 


(2,3,5,8,11,14,17,20,13,6,10) 


4 




111 


[0,0,1,0,0,0,0,0,1,0] 


(2,4,6,8,11,14,17,20,13,6,10) 


5 




117 


[2,0,0,0,0,0,0,0,0,1] 


(2,3,6,9,12,15,18,21,14,7,10) 


3 




118 


[0,1,0,0,0,0,0,0,0,1] 


(2,4,6,9,12,15,18,21,14,7,10) 


4 


3 


58 


[1,0,0,0,0,0,0,0,0,1] 


(3,3,4,5,6,7,8,9,6,3,4) 


1 




67 


[0,1,1,0,0,0,0,0,0,0] 


(3,3,3,4,6,8,10,12,8,4,6) 


1 




73 


[0,0,0,0,1,0,0,0,0,0] 


(3,4,5,6,7,8,10,12,8,4,6) 


1 




80 


[1,1,0,0,0,0,0,0,1,0] 


(3,3,4,6,8,10,12,14,9,4,7) 


1 




82 


[0,0,1,0,0,0,0,0,1,0] 


(3,4,5,6,8,10,12,14,9,4,7) 


2 




88 


[2,0,0,0,0,0,0,0,0,1] 


(3,3,5,7,9,11,13,15,10,5,7) 


1 




89 


[0,1,0,0,0,0,0,0,0,1] 


(3,4,5,7,9,11,13,15,10,5,7) 


3 




95 


[1,0,0,0,0,0,0,0,2,0] 


(3,4,6,8,10,12,14,16,10,4,8) 


2 




96 


[1,0,0,0,0,0,0,1,0,0] 


(3,4,6,8,10,12,14,16,10,5,8) 


3 




97 


[1,1,1,0,0,0,0,0,0,0] 


(3,3,4,6,9,12,15,18,12,6,9) 


2 




99 


[2,0,0,1,0,0,0,0,0,0] 


(3,3,5,7,9,12,15,18,12,6,9) 


2 




99 


[0,0,2,0,0,0,0,0,0,0] 


(3,4,5,6,9,12,15,18,12,6,9) 


1 




100 


[0,1,0,1,0,0,0,0,0,0] 


(3,4,5,7,9,12,15,18,12,6,9) 


4 




103 


[1,0,0,0,1,0,0,0,0,0] 


(3,4,6,8,10,12,15,18,12,6,9) 


5 




104 


[0,0,0,0,0,0,0,0,1,1] 


(3,5,7,9,11,13,15,17,11,5,8) 


4 




108 


[0,0,0,0,0,1,0,0,0,0] 


(3,5,7,9,11,13,15,18,12,6,9) 


3 




110 


[2,1,0,0,0,0,0,0,1,0] 


(3,3,5,8,11,14,17,20,13,6,10) 


3 




111 


[0,2,0,0,0,0,0,0,1,0] 


(3,4,5,8,11,14,17,20,13,6,10) 


6 




112 


[1,0,1,0,0,0,0,0,1,0] 


(3,4,6,8,11,14,17,20,13,6,10) 


12 




115 


[0,0,0,1,0,0,0,0,1,0] 


(3,5,7,9,11,14,17,20,13,6,10) 


11 




118 


[3,0,0,0,0,0,0,0,0,1] 


(3,3,6,9,12,15,18,21,14,7,10) 


3 




119 


[1,1,0,0,0,0,0,0,0,1] 


(3,4,6,9,12,15,18,21,14,7,10) 


14 


4 


79 


[0,0,0,0,0,1,0,0,0,0] 


(4,5,6,7,8,9,10,12,8,4,6) 


1 




83 


[1,0,1,0,0,0,0,0,1,0] 


(4,4,5,6,8,10,12,14,9,4,7) 


1 




90 


[1,1,0,0,0,0,0,0,0,1] 


(4,4,5,7,9,11,13,15,10,5,7) 


1 




92 


[0,0,1,0,0,0,0,0,0,1] 


(4,5,6,7,9,11,13,15,10,5,7) 


2 




97 


[2,0,0,0,0,0,0,1,0,0] 


(4,4,6,8,10,12,14,16,10,5,8) 


1 




97 


[0,1,0,0,0,0,0,0,2,0] 


(4,5,6,8,10,12,14,16,10,4,8) 


1 




98 


[0,1,0,0,0,0,0,1,0,0] 


(4,5,6,8,10,12,14,16,10,5,8) 


2 




99 


[0,2,1,0,0,0,0,0,0,0] 


(4,4,4,6,9,12,15,18,12,6,9) 


1 




101 


[1,1,0,1,0,0,0,0,0,0] 


(4,4,5,7,9,12,15,18,12,6,9) 


2 




103 


[0,0,1,1,0,0,0,0,0,0] 


(4,5,6,7,9,12,15,18,12,6,9) 


2 




104 


[2,0,0,0,1,0,0,0,0,0] 


(4,4,6,8,10,12,15,18,12,6,9) 


1 




105 


[0,1,0,0,1,0,0,0,0,0] 


(4,5,6,8,10,12,15,18,12,6,9) 


5 
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I h\i height 


ii/10 mgnest weight A^- 


element 


M(Ai ) 


105 


[1,0,0,0,0,0,0,0,1,1] 


(4,5,7,9,11,13,15,17,11,5,8) 


5 


109 


[1,0,0,0,0,1,0,0,0,0] 


(4,5,7,9,11,13,15,18,12,6,9) 


5 


112 


[1,2,0,0,0,0,0,0,1,0] 


(4,4,5,8,11,14,17,20,13,6,10) 


2 


113 


[2,0,1,0,0,0,0,0,1,0] 


(4,4,6,8,11,14,17,20,13,6,10) 


5 


113 


[0,0,0,0,0,0,0,1,1,0] 


(4,6,8,10,12,14,16,18,11,5,9) 


3 


114 


[0,1,1,0,0,0,0,0,1,0] 


(4,5,6,8,11,14,17,20,13,6,10) 


9 


114 


[0,0,0,0,0,0,0,0,0,2] 


(4,6,8,10,12,14,16,18,12,6,8) 


2 


115 


[0,0,0,0,0,0,1,0,0,0] 


(4,6,8,10,12,14,16,18,12,6,9) 


7 


116 


[1,0,0,1,0,0,0,0,1,0] 


(4,5,7,9,11,14,17,20,13,6,10) 


14 


120 


[2,1,0,0,0,0,0,0,0,1] 


(4,4,6,9,12,15,18,21,14,7,10) 


5 


120 


[0,0,0,0,1,0,0,0,1,0] 


(4,6,8,10,12,14,17,20,13,6,10) 


10 


5 101 


[0,0,1,0,0,0,0,1,0,0] 


(5,6,7,8,10,12,14,16,10,5,8) 


1 


106 


[1,1,0,0,1,0,0,0,0,0] 


(5,5,6,8,10,12,15,18,12,6,9) 


1 


106 


[2,0,0,0,0,0,0,0,1,1] 


(5,5,7,9,11,13,15,17,11,5,8) 


1 


107 


[0,1,0,0,0,0,0,0,1,1] 


(5,6,7,9,11,13,15,17,11,5,8) 


1 


108 


[0,0,1,0,1,0,0,0,0,0] 


(5,6,7,8,10,12,15,18,12,6,9) 


1 


111 


[0,1,0,0,0,1,0,0,0,0] 


(5,6,7,9,11,13,15,18,12,6,9) 


2 


114 


[1,0,0,0,0,0,0,1,1,0] 


(5,6,8,10,12,14,16,18,11,5,9) 


1 


115 


[1,1,1,0,0,0,0,0,1,0] 


(5,5,6,8,11,14,17,20,13,6,10) 


2 


115 


[1,0,0,0,0,0,0,0,0,2] 


(5,6,8,10,12,14,16,18,12,6,8) 


2 


116 


[1,0,0,0,0,0,1,0,0,0] 


(5,6,8,10,12,14,16,18,12,6,9) 


3 


117 


[2,0,0,1,0,0,0,0,1,0] 


(5,5,7,9,11,14,17,20,13,6,10) 


2 


117 


[0,0,2,0,0,0,0,0,1,0] 


(5,6.7.8.11,14,17,20,13,6,10) 


2 


118 


[0,1,0,1,0,0,0,0,1,0] 


(5,6,7,9,11,14,17,20,13,6,10) 


4 



Table 4: Eio representations occuring in En up to height 



120. 
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A Eio up to height 340 



The following table contains the multiplicities of all elements /? in the fundamental 
chamber of Eiq up to height 340. As noted before the discrepancy between the 
multiplicity of a root /3 and the number of transverse polarisations ps{^ — gen- 
erated by the partition function on 8 colours X^nPsl™)^" = nn>i(-'- ~ 9")^^) grows 
with increasing and muh(/5) > psil - ^p^). The resuhs of O 127] show that 
the discrepancy is not only due to additional longitudinal states but that also some 
transversal states disappear from the spectrum. Furthermore, the anisotropy grows 
with increasing height, i.e. the amount by which the multiplicity fails to be a function 
just of /3^. 



ht{f3) 


Fund, weight basis 


Simple root basis 


f3' 


mult(/3) 


30 


[1,0,0,0,0,0,0,0,0,0] 


(0,1,2,3,4,5,6,4,2,3) 





8 


60 


[2,0,0,0,0,0,0,0,0,0] 


(0,2,4,6,8,10,12,8,4,6) 





8 


61 


[0,1,0,0,0,0,0,0,0,0] 


(1,2,4,6,8,10,12,8,4,6) 


-2 


44 


76 


[0,0,0,0,0,0,0,0,1,0] 


(2,4,6,8,10,12,14,9,4,7) 


-4 


192 


90 


[3,0,0,0,0,0,0,0,0,0] 


(0,3,6,9,12,15,18,12,6,9) 





8 


91 


[1,1,0,0,0,0,0,0,0,0] 


(1,3,6,9,12,15,18,12,6,9) 


-4 


192 


93 


[0,0,1,0,0,0,0,0,0,0] 


(2,4,6,9,12,15,18,12,6,9) 


-6 


727 


106 


[1,0,0,0,0,0,0,0,1,0] 


(2,5,8,11,14,17,20,13,6,10) 


-8 


2472 


115 


[0,0,0,0,0,0,0,0,0,1] 


(3,6,9,12,15,18,21,14,7,10) 


-10 


7749 


120 


[4,0,0,0,0,0,0,0,0,0] 


(0,4,8,12,16,20,24,16,8,12) 





8 


121 


[2,1,0,0,0,0,0,0,0,0] 


(1,4,8,12,16,20,24,16,8,12) 


-6 


726 


122 


[0,2,0,0,0,0,0,0,0,0] 


(2,4,8,12,16,20,24,16,8,12) 


-8 


2472 


123 


[1,0,1,0,0,0,0,0,0,0] 


(2,5,8,12,16,20,24,16,8,12) 


-10 


7747 


126 


[0,0,0,1,0,0,0,0,0,0] 


(3,6,9,12,16,20,24,16,8,12) 


-12 


22725 


136 


[2,0,0,0,0,0,0,0,1,0] 


(2,6,10,14,18,22,26,17,8,13) 


-12 


22712 


137 


[0,1,0,0,0,0,0,0,1,0] 


(3,6,10,14,18,22,26,17,8,13) 


-14 


63085 


145 


[1,0,0,0,0,0,0,0,0,1] 


(3,7,11,15,19,23,27,18,9,13) 


-16 


167116 


150 


[5,0,0,0,0,0,0,0,0,0] 


(0,5,10,15,20,25,30,20,10,15) 





8 


151 


[3,1,0,0,0,0,0,0,0,0] 


(1,5,10,15,20,25,30,20,10,15) 


-8 


2464 


152 


[1,2,0,0,0,0,0,0,0,0] 


(2,5,10,15,20,25,30,20,10,15) 


-12 


22712 


152 


[0,0,0,0,0,0,0,0,2,0] 


(4,8,12,16,20,24,28,18,8,14) 


-16 


167133 


153 


[2,0,1,0,0,0,0,0,0,0] 


(2,6,10,15,20,25,30,20,10,15) 


-14 


63020 


153 


[0,0,0,0,0,0,0,1,0,0] 


(4,8,12,16,20,24,28,18,9,14) 


-18 


425227 


154 


[0,1,1,0,0,0,0,0,0,0] 


(3,6,10,15,20,25,30,20,10,15) 


-16 


167099 


156 


[1,0,0,1,0,0,0,0,0,0] 


(3,7,11,15,20,25,30,20,10,15) 


-18 


425156 


160 


[0,0,0,0,1,0,0,0,0,0] 


(4,8,12,16,20,25,30,20,10,15) 


-20 


1044218 


166 


[3,0,0,0,0,0,0,0,1,0] 


(2,7,12,17,22,27,32,21,10,16) 


-16 


166840 


167 


[1,1,0,0,0,0,0,0,1,0] 


(3,7,12,17,22,27,32,21,10,16) 


-20 


1043926 


169 


[0,0,1,0,0,0,0,0,1,0] 


(4,8,12,17,22,27,32,21,10,16) 


-22 


2485020 


175 


[2,0,0,0,0,0,0,0,0,1] 


(3,8,13,18,23,28,33,22,11,16) 


-22 


2483970 


176 


[0,1,0,0,0,0,0,0,0,1] 


(4,8,13,18,23,28,33,22,11,16) 


-24 


5749818 


180 


[6,0,0,0,0,0,0,0,0,0] 


(0,6,12,18,24,30,36,24,12,18) 





8 


181 


[4,1,0,0,0,0,0,0,0,0] 


(1,6,12,18,24,30,36,24,12,18) 


-10 


7704 


182 


[2,2,0,0,0,0,0,0,0,0] 


(2,6,12,18,24,30,36,24,12,18) 


-16 


166840 


182 


[1,0,0,0,0,0,0,0,2,0] 


(4,9,14,19,24,29,34,22,10,17) 


-24 


5750072 


183 


[3,0,1,0,0,0,0,0,0,0] 


(2,7,12,18,24,30,36,24,12,18) 


-18 


424161 


183 


[0,3,0,0,0,0,0,0,0,0] 


(3,6,12,18,24,30,36,24,12,18) 


-18 


425058 


183 


[1,0,0,0,0,0,0,1,0,0] 


(4,9,14,19,24,29,34,22,11,17) 


-26 


12971009 


184 


[1,1,1,0,0,0,0,0,0,0] 


(3,7,12,18,24,30,36,24,12,18) 


-22 


2483871 


186 


[2,0,0,1,0,0,0,0,0,0] 


(3,8,13,18,24,30,36,24,12,18) 


-24 


5746226 


186 


[0,0,2,0,0,0,0,0,0,0] 


(4,8,12,18,24,30,36,24,12,18) 


-24 


5749565 


187 


[0,1,0,1,0,0,0,0,0,0] 


(4,8,13,18,24,30,36,24,12,18) 


-26 


12970045 
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nt[p) 


Fund, weight basis 


Simple root basis 


a2 
P 


inuit(p) 


190 


[1,0,0,0,1,0,0,0,0,0] 


//I n 1/1 in Ol OA or' 01 10 10^ 

(4,9,14,19,24,30,30,24,12,18) 


00 

-28 


00 C AO 1 

28592513 


191 


[0,0,0,0,0,0,0,0,1,1] 


/CT 1A IC OAOC OA OCT OO 11 ITA 

(5,10,15,20,25,30,35,23,11,17) 


00 

-28 


OOCACC ,(0 

28595548 


195 


Fa AAAA1 AAA Al 

[0,0,0,0,0,1,0,0,0,0] 


/'P' 1A IP" OA OP" 'lA O/^ O/t 10 10\ 

(5,10,15,20,25,30,36,24,12,18) 


-30 


1 T0 1 1 P* 

61721165 


196 


[a AAAAAAA 1 Al 

[4,0,0,0,0,0,0,0,1,0] 


/O 1/t OAO/^ 0000 OP" 10 1A\ 

(2,8,14,20,26,32,38,25,12,19) 


-20 


1 A /I A/^ /I 

1040664 


197 


To 1 AAAAAA1 Al 

[2,1,0,0,0,0,0,0,1,0] 


/') 1/1 OA 0/^ 00 00 OC 10 1A^ 

(3,8,14,20,26,32,38,25,12,19) 


O/^ 

-26 


1 A C AO A A 

1295929U 


198 


Fa oaaaaaai a1 

[0,2,0,0,0,0,0,0,1,0] 


//I OTA OA 0/^ 00 00 OC 10 1 A\ 

(4,8,14,20,26,32,38,25,12,19) 


00 

-28 


OOCrOAAOC 

28589025 


199 


Fl Al AAAAA1 Al 

[1,0,1,0,0,0,0,0,1,0] 


//I A 1 /I OA 0/^ 00 00 OC 10 1 A\ 

(4,9,14,20,26,32,38,25,12,19) 


OA 

-30 


/^1 Tl 1 CA1 

61711591 




Fa aai aaaai a1 

[0,0,0,1,0,0,0,0,1,0] 


1A irr OAO£? 00 00 oc 10 ia\ 

(5,10,15,20,26,32,38,25,12,19) 


00 

-32 


1 Of^ff 1 AO A 

13Uool924 




FOAAAAAAAA l1 

[3,U,U,U,L),U,L),U,L),1J 


/') A ic: 01 0^00 OAO/^ 10 1A^ 

(3,9,15,21,27,30,39,25,13,19) 


00 

-28 


00 c c AAcro 

28559U52 




Fl 1 AAAAAAAll 

[i,l,L),U,L),U,L),U,L),lJ 


/'A A 1C 01 OTOO OA O/? 10 1A\ 

(4,9,15,21,27,33,39,25,13,19) 


00 
-32 


1 Af? OOAf? A 

131)532954 


208 


Fa Al AAAAAAll 

[0,0,1,0,0,0,0,0,0,1] 


1A IC 01 017 00 OA 0/^ 10 1A\ 

(5,10,15,21,27,33,39,26,13,19) 


A 

-34 


OTI fCiC A A A 

271595444 


210 


I'T A A A A A (\ A A Al 

[7,0,0,0,0,0,0,0,0,0] 


/A T 1/1 01 00 on: /lo 00 1/1 oi\ 

(0,7,14,21,28,35,42,28,14,21) 






8 


oil 

211 


FC 1 AAAAAAA Al 

[5,1,0,0,0,0,0,0,0,0] 


/1 17 1/1 01 00 on: /looo i/i oi\ 

(1,7,14,21,28,35,42,28,14,21) 


1 
-12 


00 

22b2>i 


212 


FO OAAAAAAA Al 

[3,2,0,0,0,0,0,0,0,0] 


/o^i/i 01 00 OP' /looo '^ A oi\ 

(2,7,14,21,28,35,42,28,14,21) 


-20 


1040664 


212 


[2,0,0,0,0,0,0,0,2,0] 


/'/(1A1/"*00 00*t/l /)A0/^10 0A\ 

(4,10,16,22,28,34,40,26,12,20) 


-32 


1 A/^O f P* A/'* 

130635596 


213 


F/1A1 AAAAAA Al 

[4,0,1,0,0,0,0,0,0,0] 


/o 1/1 01 00 OP" /looo '^ A oi\ 

(2,8,14,21,28,35,42,28,14,21) 


-22 


A T A f\i~ir* 

2474026 


213 


Fl OAAAAAAA Al 

[1,3,0,0,0,0,0,0,0,0] 


/o^i/i 01 00 or /looo 1/1 oiN 

(3,7,14,21,28,35,42,28,14,21) 


-24 


C T yl C TO A 

5745720 


216 


Fa 1 AAAAAAO Al 

[0,1,0,0,0,0,0,0,2,0] 


/ CT 1A 1 00 00 /I /I A 0/^ 10 0A\ 

(5,10,16,22,28,34,40,26,12,20) 


A 

-34 


OT1 TAOCOO 

27171)2532 




FO AAAAAA1 A Al 

[2,0,0,0,0,0,0,1,0,0] 


l' A 1 A 1 00 00 OA /I A O/^ 1 0A\ 

(4,10,16,22,28,34,40,26,13,20) 


A 

-34 


OTI OPTTPT 

271618575 


214 


FO 1 1 AAAAAA Al 

[2,1,1,U,(J,U,U,U,(J,UJ 


/O 1 /I 01 00 OCT /1 00 1 A Ol\ 

(3,8,14,21,28,35,42,28,14,21) 


00 

-28 


OOCrCOCTAT 

28558597 


214 


FA1 AAAAA1 AAl 

[U,1,U,U,U,U,U,1,U,UJ 


/ c 1A 1 ^; 00 00 OA Ar\ Of? 10 OA\ 

(5,11), 15, 22, 28, 34, 4U,2o, 13, 2(J) 


oc 

-3d 


C C COCCI 

555d52dd1 


215 


Fa 01 AAAAAA Al 

[0,2,1,0,0,0,0,0,0,0] 


//I 1/1 01 00 OC /lOOO 1/1 Ol\ 

(4,8,14,21,28,35,42,28,14,21) 


OA 

-30 


1 AAOO PT 

61699285 


215 


FOAAI AAAAA Al 

[3,0,0,1,0,0,0,0,0,0] 


/O A IC 01 00 OC /lO 00 1/1 01^ 

(3,9,15,21,28,35,42,28,14,21) 


OA 

-30 


*^ 1 i^OAO A 1 

61620301 


215 


Fl AOAAAAAA Al 

[1,0,2,0,0,0,0,0,0,0] 


^A f\ 1 A 01 00 OC /1 00 1 A 01 \ 

(4,9,14,21,28,35,42,28,14,21) 


00 

-32 


1 OACOAO /lO 

130630342 


217 


Fl 1 Al AAAAA Al 

[1,1,0,1,0,0,0,0,0,0] 


//I A IC: 01 00 OPT /lOOO 1/1 Ol\ 

(4,9,15,21,28,35,42,28,14,21) 


A 

-34 


OTI ff^CifCi A 

271609694 


219 


Fa A1 1 AAAAA Al 

[0,0,1,1,0,0,0,0,0,0] 


/CT 1A ICT 01 00 OC /tOOO 1/1 Ol\ 

(5,10,15,21,28,35,42,28,14,21) 


or' 

-36 


C C C C 1 1 AO 

555631102 


220 


FO AAA1 AAAA Al 

[2,0,0,0,1,0,0,0,0,0] 


//I 1A I*'' 00 00 OP* /lO 00 1 A Ol\ 

(4,10,16,22,28,35,42,28,14,21) 


-36 


ccc/iO/1'1 00 

555434128 


221 


Fl AAAAAAA 1 ll 

[1,0,0,0,0,0,0,0,1,1] 


/'p'11 1^00 OA or /II o^iooa\ 

(5,11,17,23,29,35,41,27,13,20) 


-38 


1 1 1 OArr/^oi 

1118955631 


221 


Fa 1 AAI AAAA Al 

[0,1,0,0,1,0,0,0,0,0] 


/CT 1A 1£? 00 00 OCT /lOOO 1/1 Ol\ 

(5,10,16,22,28,35,42,28,14,21) 




-38 


111 00 A A A O'T 

1118894437 


225 


Fl AAAA1 AAA Al 

[1,0,0,0,0,1,0,0,0,0] 


/ C 11 1*700 OA OCT /(OOO 1/1 Ol\ 

(5,11,17,23,29,35,42,28,14,21) 


A A 

-40 


OOOAOTOAI A 

222U872914 


22d 


FC AAAAAAA 1 Al 

[5,0,0,0,0,0,0,0,1,0] 


/O A 1 00 OA OT /I /I OA 1 A 00^ 

(2,9,16,23,30,37,44,29,14,22) 


A 

-24 


r T1 TO OA 

5717880 


227 


F0 1 AAAAAA 1 Al 

[3,1,0,0,0,0,0,0,1,0] 


/O A 1 00 OA OT /I /I OA 1 A OON 

(3,9,16,23,30,37,44,29,14,22) 


-32 


1 OAOAP"! AA 

130395100 


228 


Fl OAAAAAA1 Al 

[1,2,0,0,0,0,0,0,1,0] 


/ A r\ "t 00 OA O'T /I A OA 1 <( 00\ 

(4,9,16,23,30,37,44,29,14,22) 


-36 


T^^^AC\AOnA 

555404364 


228 


Fa aaaaaaao a1 

[0,0,0,0,0,0,0,0,3,0] 


/'r' 10 10 O/l OA 0/^ /lO 0^ 10 Ol\ 

(6,12,18,24,30,36,42,27,12,21) 


or' 

-36 


PTCPT/^APr/^OA 

555695680 


229 


FO Al AAAAA1 Al 

[2,0,1,0,0,0,0,0,1,0] 


/A 1 A 1 00 OA O'T A A OA 1 A 00\ 

(4,10,16,23,30,37,44,29,14,22) 




-38 


1 1 1 00/1T0Z?A 

1118347860 


229 


Fa AAAAAA1 1 Al 

[0,0,0,0,0,0,0,1,1,0] 


/ (2 10 10 O/l OA 0/? /( OT 10 01 \ 

(6,12,18,24,30,36,42,27,13,21) 


A A 

-40 


0001 AOAC Af\ 

2221U3954U 


230 


Fa 1 1 AAAAA1 Al 

[0,1,1,0,0,0,0,0,1,0] 


/'PT 1A 1£? 00 OA O'T A A OA 1/1 00\ 

(5,10,16,23,30,37,44,29,14,22) 


A A 

-40 


OOOA/^AAAPTI 

222U599951 


230 


Fa aaaaaaaa ol 

[0,0,0,0,0,0,0,0,0,2] 


/ 10 10 O/l OA 0/^ /lO 00 1 A 0A\ 

(6,12,18,24,30,36,42,28,14,20) 


-40 


0001 AOr'l OA 

2221026189 


231 


Fa AAAAA1 AA Al 

[0,0,0,0,0,0,1,0,0,0] 


/C 10 10 O/l OA 0/2 /1 00 1 /I 01 \ 

(6,12,18,24,30,36,42,28,14,21) 


A 

-42 


/10/10A0C1 A1 

4348985101 


262 


Fl AA1 AAAAI Al 

[1,0,0,1,0,0,0,0,1,0] 


/ PT 11 IT 00 OA O'T A A OA 1 A 00\ 

(5,11,17,23,30,37,44,29,14,22) 


A 

-42 


AO A on: T A 1 T 

4348570173 


OO c 

235 


[a aaaaaaaa 11 

[4,0,0,0,0,0,0,0,0,1] 


/O 1A 1TO/1 01 00 /IC OA ICT 00\ 

(3,10,17,24,31,38,45,30,15,22) 


A 

-34 


OTI Al AOTO 

2711)19272 


oo£; 

23d 


FO 1 AAAAAAA ll 

[2,1,0,0,0,0,0,0,0,1] 


//I 1A 1TO/1 01 00 /IC OA 1C OOA 

(4,10,17,24,31,38,45,30,15,22) 


A A 

-40 


001 C\0 AT AO 

2219384748 


236 


Fa aaai aaai a1 

[0,0,0,0,1,0,0,0,1,0] 


10 10 O/l OA OT /(/f OA 1/1 00\ 

(6,12,18,24,30,37,44,29,14,22) 


-44 


A f\ T A r 

8407932532 


237 


Fa OAAAAAAA 11 

[0,2,0,0,0,0,0,0,0,1] 


/"P" 1A 1TO/1 01 00 /IP" OA IP" 00\ 

(5,10,17,24,31,38,45,30,15,22) 


-42 


AO A OAA1 OAA 

4348091390 


OOO 

238 


Fl A1 AAAAAA ll 

[1,0,1,0,0,0,0,0,0,1] 


/c 11 iTO/i 01 00 /IC OAicr oo\ 

(5,11,17,24,31,38,45,30,15,22) 


A A 

-44 


/lACOOTTOC 

8406827785 


o /I n 

24(J 


FO AAAAAAAA Al 

[8,0,0,0,0,0,0,0,0,0] 


/A 1/^ O/l 00 /I A /I 00 1 /t ^ 

(0,8,16,24,32,40,48,32,16,24) 





8 


241 


F(?1 AAAAAAA Al 

[6,1,0,0,0,0,0,0,0,0] 


/l 1/^ O/l 00 /lA AO 00 1£? 0/l\ 

(1,8,16,24,32,40,48,32,16,24) 


1 /I 

-14 


£?OOOT 

62337 




[U,U,U,±,U,U,U,U,U,±J 






IDUDIUZD ( 0^ 


242 


[4,2,0,0,0,0,0,0,0,0] 


(2,8,16,24,32,40,48,32,16,24) 


-24 


5717880 


242 


[3,0,0,0,0,0,0,0,2,0] 


(4,11,18,25,32,39,46,30,14,23) 


-40 


2219404512 


243 


[5,0,1,0,0,0,0,0,0,0] 


(2,9,16,24,32,40,48,32,16,24) 


-26 


12882567 


243 


[2,3,0,0,0,0,0,0,0,0] 


(3,8,16,24,32,40,48,32,16,24) 


-30 


61618101 


243 


[1,1,0,0,0,0,0,0,2,0] 


(5,11,18,25,32,39,46,30,14,23) 


-44 


8406941488 


243 


[3,0,0,0,0,0,0,1,0,0] 


(4,11,18,25,32,39,46,30,15,23) 


-42 


4345064902 



15 



ht{f3) Fund, weight basis Simple root basis (3^ inult(/3) 



244 


[3,1,1,0,0,0,0,0,0,0 


244 


[0,4,0,0,0,0,0,0,0,0 


244 


[1,1,0,0,0,0,0,1,0,0 


245 


[1,2,1,0,0,0,0,0,0,0 


245 


[0,0,1,0,0,0,0,0,2,0 


246 


[4,0,0,1,0,0,0,0,0,0 


246 


[2,0,2,0,0,0,0,0,0,0 


246 


[0,0,1,0,0,0,0,1,0,0 


247 


[2,1,0,1,0,0,0,0,0,0 


247 


[0,1,2,0,0,0,0,0,0,0 


248 


[0,2,0,1,0,0,0,0,0,0 


249 


[1,0,1,1,0,0,0,0,0,0 


250 


[3,0,0,0,1,0,0,0,0,0 


251 


[2,0,0,0,0,0,0,0,1,1 


251 


[1,1,0,0,1,0,0,0,0,0 


252 


[0,1,0,0,0,0,0,0,1,1 


252 


[0,0,0,2,0,0,0,0,0,0 


253 


[0,0,1,0,1,0,0,0,0,0 


255 


[2,0,0,0,0,1,0,0,0,0 


256 


[6,0,0,0,0,0,0,0,1,0 


256 


[0,1,0,0,0,1,0,0,0,0 


257 


[4,1,0,0,0,0,0,0,1,0 


258 


[2,2,0,0,0,0,0,0,1,0 


258 


[1,0,0,0,0,0,0,0,3,0 


259 


[3,0,1,0,0,0,0,0,1,0 


259 


[0,3,0,0,0,0,0,0,1,0 


259 


[1,0,0,0,0,0,0,1,1,0 


260 


[1,1,1,0,0,0,0,0,1,0 


260 


[1,0,0,0,0,0,0,0,0,2 


261 


[1,0,0,0,0,0,1,0,0,0 


262 


[2,0,0,1,0,0,0,0,1,0 


262 


[0,0,2,0,0,0,0,0,1,0 


263 


[0,1,0,1,0,0,0,0,1,0 


265 


[5,0,0,0,0,0,0,0,0,1 


266 


[3,1,0,0,0,0,0,0,0,1 


266 


[1,0,0,0,1,0,0,0,1,0 


267 


[1,2,0,0,0,0,0,0,0,1 


267 


[0,0,0,0,0,0,0,0,2,1 


268 


[2,0,1,0,0,0,0,0,0,1 


268 


[0,0,0,0,0,0,0,1,0,1 


269 


[0,1,1,0,0,0,0,0,0,1 


270 


[9,0,0,0,0,0,0,0,0,0 


271 


[7,1,0,0,0,0,0,0,0,0 


271 


[1,0,0,1,0,0,0,0,0,1 


271 


[0,0,0,0,0,1,0,0,1,0 


272 


[5,2,0,0,0,0,0,0,0,0 


272 


[4,0,0,0,0,0,0,0,2,0 


273 


[6,0,1,0,0,0,0,0,0,0 


273 


[3,3,0,0,0,0,0,0,0,0 


273 


[2,1,0,0,0,0,0,0,2,0 


273 


[4,0,0,0,0,0,0,1,0,0 


274 


[4,1,1,0,0,0,0,0,0,0 


274 


[1,4,0,0,0,0,0,0,0,0 


274 


[0,2,0,0,0,0,0,0,2,0 



(3,9,16,24,32,40,48,32,16,24) 
(4,8,16,24,32,40,48,32,16,24) 
(5,11,18,25,32,39,46,30,15,23) 
(4,9,16,24,32,40,48,32,16,24) 
(6,12,18,25,32,39,46,30,14,23) 
(3,10,17,24,32,40,48,32,16,24) 
(4,10,16,24,32,40,48,32,16,24) 
(6,12,18,25,32,39,46,30,15,23) 
(4,10,17,24,32,40,48,32,16,24) 
(5,10,16,24,32,40,48,32,16,24) 
(5,10,17,24,32,40,48,32,16,24) 
(5,11,17,24,32,40,48,32,16,24) 
(4,11,18,25,32,40,48,32,16,24) 
(5,12,19,26,33,40,47,31,15,23) 
(5,11,18,25,32,40,48,32,16,24) 
(6,12,19,26,33,40,47,31,15,23) 
(6,12,18,24,32,40,48,32,16,24) 
(6,12,18,25,32,40,48,32,16,24) 
(5,12,19,26,33,40,48,32,16,24) 
(2,10,18,26,34,42,50,33,16,25) 
(6,12,19,26,33,40,48,32,16,24) 
(3,10,18,26,34,42,50,33,16,25) 
(4,10,18,26,34,42,50,33,16,25) 
(6,13,20,27,34,41,48,31,14,24) 
(4,11,18,26,34,42,50,33,16,25) 
(5,10,18,26,34,42,50,33,16,25) 
(6,13,20,27,34,41,48,31,15,24) 
(5,11,18,26,34,42,50,33,16,25) 
(6,13,20,27,34,41,48,32,16,23) 
(6,13,20,27,34,41,48,32,16,24) 
(5,12,19,26,34,42,50,33,16,25) 
(6,12,18,26,34,42,50,33,16,25) 
(6,12,19,26,34,42,50,33,16,25) 
(3,11,19,27,35,43,51,34,17,25) 
(4,11,19,27,35,43,51,34,17,25) 
(6,13,20,27,34,42,50,33,16,25) 
(5,11,19,27,35,43,51,34,17,25) 
(7,14,21,28,35,42,49,32,15,24) 
(5,12,19,27,35,43,51,34,17,25) 
(7,14,21,28,35,42,49,32,16,24) 
(6,12,19,27,35,43,51,34,17,25) 
(0,9,18,27,36,45,54,36,18,27) 
(1,9,18,27,36,45,54,36,18,27) 
(6,13,20,27,35,43,51,34,17,25) 
(7,14,21,28,35,42,50,33,16,25) 
(2,9,18,27,36,45,54,36,18,27) 
(4,12,20,28,36,44,52,34,16,26) 
(2,10,18,27,36,45,54,36,18,27) 
(3,9,18,27,36,45,54,36,18,27) 
(5,12,20,28,36,44,52,34,16,26) 
(4,12,20,28,36,44,52,34,17,26) 
(3,10,18,27,36,45,54,36,18,27) 
(4,9,18,27,36,45,54,36,18,27) 
(6,12,20,28,36,44,52,34,16,26) 



-34 


271017466 


-32 


130593068 


-46 


16058433336 


-38 


1118249575 


-46 


16061318637 


-36 


553988407 


-40 


2219365051 


-48 


30334291223 


-42 


4345001015 


-42 


4348048074 


-44 


8405519509 


-46 


16058120898 


-44 


8398736173 


-48 


30328428648 


-48 


30327597206 


-50 


56680646821 


-48 


30333584835 


-50 


56678831697 


-50 


56665787208 


-28 


28360256 


-52 


104833311356 


-38 


1114965106 


-44 


8398532529 


-48 


30335823336 


-46 


16040134560 


-46 


16054906206 


-52 


104837880320 


-50 


56663586135 


-52 


104837423772 


-54 


192034887046 


-52 


104800687388 


-52 


104828680079 


-54 


192024595219 


-40 


2211685860 


-48 


30287740664 


-56 


348529133140 


-52 


104794933276 


-54 


192046184036 


-54 


191954206467 


-56 


348551196766 


-56 


348503651827 




-16 


8 

164560 


-58 


627013612165 


-58 


627067298140 


-28 


28360256 


-48 


30287865832 


-30 


61125215 


-36 


553980032 


-54 


191955526406 


-50 


56578887514 


-40 


2211679445 


-40 


2219084304 


-56 


348506391186 



16 



nt{p) 


Fund, weight basis 


Simple root basis 


P 


muit(pj 


274 


[2,1,0,0,0,0,0,1,0,0] 


/p" IAAAAO O/^ A A TAO/t 1^A/^\ 

(5,12,20,28,36,44,52,34,17,26) 


-56 


O/IOOrTI /1/^AAT 

348357146907 


275 


[2,2,1,0,0,0,0,0,0,0] 


/"a 1A 10 A^O/^ A r V A '~l 10 A^\ 

(4,10,18,27,36,45,54,36,18,27) 


-46 


1 /^AOA/IAAAAA 

16039492299 


275 


[1,0,1,0,0,0,0,0,2,0] 


(6,13,20,28,36,44,52,34,16,26) 


-58 


ATAA AA/^ O 1 O 

627020263813 


275 


[0,2,0,0,0,0,0,1,0,0] 


(6,12,20,28,36,44,52,34,17,26) 


-58 


626957884007 


275 


[0,0,0,0,1,0,0,0,0,1] 


Al AO or /to ri O/t I^ArX 

(7,14,21,28,35,43,51,34,17,25) 


-60 


1 1 1 C) n an A oa^iaa 

1118696130402 


276 


[5,0,0,1,0,0,0,0,0,0] 


/'OII lAATO/^ /tr P"/! O/^IOATX 

(3,11,19,27,36,45,54,36,18,27) 


-42 


A oci T A ooc on 

4327933536 


276 


[3,0,2,0,0,0,0,0,0,0] 


/"a 11 lOA^o/^ /tr r" A o/^ioa'tX 

(4,11,18,27,36,45,54,36,18,27) 


-48 


OAAOT/^I ro /tA 

30287615842 


276 


[0,3,1,0,0,0,0,0,0,0] 


/'r iA 10 A^ o/^ /tr r/t o/^ 10 atX 

(5,10,18,27,36,45,54,36,18,27) 


-48 


0A01 AAAA(^A1 

30319029621 


276 


[1,0,1,0,0,0,0,1,0,0] 


/'/^ 10 AA AO O/^ /t/t rA O/t 1^ A/*\ 

(6,13,20,28,36,44,52,34,17,26) 


-60 


111 oroAoi c^nni"? 

1118582819667 


111 


[3,1,0,1,0,0,0,0,0,0] 


/A 11 lAA^O/^ /tr C/t O/^IOATA 

(4,11,19,27,36,45,54,36,18,27) 


C A 

-50 


CT'CTOCAI 1 AO 

56578501148 


All 


[1,1,2,0,0,0,0,0,0,0] 


I'r 11 10 AT o/^ /tr C/t OP 10 atA 

(5,11,18,27,36,45,54,36,18,27) 


C A 

-52 


1 r\ A TA A Al AOCC 

104794414355 


278 


[1,2,0,1,0,0,0,0,0,0] 


/r 11 1A AT /tr r/i 'i/'' 10 at\ 

(5,11,19,27,36,45,54,36,18,27) 


-54 


1 Al AOAAAAAAO 

191939299208 


278 


[0,0,0,1,0,0,0,0,2,0] 


/'T 1 A Al AO O/^ A A rA 'l/t 1/^ A/^\ 

(7,14,21,28,36,44,52,34,16,26) 


-60 


1 1 1 OT1 AAOArOA 

1118712039539 


279 


[2,0,1,1,0,0,0,0,0,0] 


/'r iA 1A AT o/^ /tr r/1 'i*^ 10 at\ 

(5,12,19,27,36,45,54,36,18,27) 


-56 


O ylOOrOTAOAAO 

348353728903 


279 


[0,0,3,0,0,0,0,0,0,0] 


(6,12,18,27,36,45,54,36,18,27) 


-54 


"1 f\C\f\-\ "1 T"l "1 O -1 O 

192011711313 


279 


[0,0,0,1,0,0,0,1,0,0] 


(7,14,21,28,36,44,52,34,17,26) 


-62 


1979810492399 


280 


[4,0,0,0,1,0,0,0,0,0] 


/a a c\ o/^ /t r r o/^ 1 

(4,12,20,28,36,45,54,36,18,27) 


-52 


104618088614 


280 


[0,1,1,1,0,0,0,0,0,0] 


/"/^ 1A lAATO/^ /tr r/1 0/^ 10 at\ 

(6,12,19,27,36,45,54,36,18,27) 


-58 


nnnf\C'\ f\c Anc o 

626951054253 


281 


[3,0,0,0,0,0,0,0,1,1] 


/'r 10 Al AA OT /tr ro or ita/^\ 

(5,13,21,29,37,45,53,35,17,26) 


-58 


/^A/^/^rAOT/1AO A 

626659874084 


281 


[2,1,0,0,1,0,0,0,0,0] 


/'r IA AA AO o/^ /tr r/1 0/^ 10 at\ 

(5,12,20,28,36,45,54,36,18,27) 


-58 


n i^n n c A i ta^ii o 

626651179413 


282 


[1,1,0,0,0,0,0,0,1,1] 


/(2 10 Al AA OT AC CO OCT 1TA/^\ 

(6,13,21,29,37,45,53,35,17,26) 


nc\ 

-bl 


1 ATACTC O ACiOOt 

1979575340331 


282 


Fa oaai aaaa a1 

[0,2,0,0,1,0,0,0,0,0] 


/ IA AA AO 0£i AC CA Of 10 AT\ 

(6,12,20,28,36,45,54,36,18,27) 


nr\ 

-60 


1 1 1 OA /ITFAT/^AA 

1118447507690 


282 


fi AAOAAAAA Al 

[1,0,0,2,0,0,0,0,0,0] 


/'/^ 10 AAATO/^ /tr r/1 0/^ 10 at\ 

(6,13,20,27,36,45,54,36,18,27) 


-60 


1 1 1 o c n o A c yioiA 

1118568154312 


283 


ri Al A1 AAAA Al 

[1,0,1,0,1,0,0,0,0,0] 


/ n 10 AA AO on AC c A o/^ 10 at\ 

(6,13,20,28,36,45,54,36,18,27) 


-62 


1 ATAFOAAAATAA 

1979539929799 


284 


Fa ai aaaaai i1 

[0,0,1,0,0,0,0,0,1,1] 


/'Ti/t Al AA OT /tr ro or ita/'X 

(7,14,21,29,37,45,53,35,17,26) 


-64 


O A T/^AOA A OAAT1 

3476932482971 


285 


FOAAAAI AAA Al 

[3,0,0,0,0,1,0,0,0,0] 


/"r 10 Al AA OT /tr r/1 0/^ 10 at\ 

(5,13,21,29,37,45,54,36,18,27) 


-60 


1 1 1 TO /lAOTAA/lA 

1117849872040 


286 


[i"? AAAAAAA1 Al 

[7,0,0,0,0,0,0,0,1,0] 


/a 11 AA AA 00 /tT C OT 10 AO\ 

(2,11,20,29,38,47,56,37,18,28) 


-32 


1 AAAA01 nr\ 

129203160 


286 


[1,1,0,0,0,1,0,0,0,0] 


//^ 10 r\i r^i^ 0^ /tr rd o/^ 10 

(6,13,21,29,37,45,54,36,18,27) 


-64 


o ,i'^/^o'^/^'^r\r\o/^o 

3476376792368 


286 


Fa AA1 1 AAAA Al 

[0,0,0,1,1,0,0,0,0,0] 


/'t 1/t Al AO or* AC c A on 10 at\ 

(7,14,21,28,36,45,54,36,18,27) 


-64 


O /1T/^0/^AAAA1 O A 

3476860222184 


287 


Ff 1 AAAAAA1 Al 

[5,1,0,0,0,0,0,0,1,0] 


/ 1 1 AA AA 00 /IT F OT 1 O AO\ 

(3,11,20,29,38,47,56,37,18,28) 


-44 


oon 1 c c A c f\f\ 

8361554592 


288 


FO AAAAAAA 1 Al 

[3,2,0,0,0,0,0,0,1,0] 


^ A 11 AAAAOO /tTr/^0T10A0\ 

(4,11,20,29,38,47,56,37,18,28) 


-52 


1 A A n 1 /^AA1 A/^A 

104616901962 


288 


Fa aaaaaaao a1 

[2,0,0,0,0,0,0,0,3,0] 


^ n 1 /t AA OA OO An C A O C 1/^ AT\ 

(6,14,22,30,38,46,54,35,16,27) 


-60 


1 1 1 on A roi /lorA 

1118615314352 


288 


[0,0,1,0,0,1,0,0,0,0] 


(7,14,21,29,37,45,54,36,18,27) 


-66 


nr\n-t -t T-i -t 

6061171153902 


289 


F/tA1 AAAAAI Al 

[4,0,1,0,0,0,0,0,1,0] 


^ A IA AA AA OO /tT r/^ OT 10 AO\ 

(4,12,20,29,38,47,56,37,18,28) 


-54 


1 Al rTTTrorAA 

191577758599 


289 


Fl OAAAAAA1 Al 

[1,3,0,0,0,0,0,0,1,0] 


/"r 11 AA AA OO /tT r/^ OT 10 AO\ 

(5,11,20,29,38,47,56,37,18,28) 


-56 


o A OO A 0001 r\nr\ 

348318881060 


289 


Fa 1 AAAAAAO Al 

[0,1,0,0,0,0,0,0,3,0] 


/" T 1 ^ AA OA OO AO C A OC 1 O AT\ 

(7,14,22,30,38,46,54,35,16,27) 


-62 


1 ATA OOOA/l/^OT/1 

1979883046374 


289 


FO AAAAAA1 1 Al 

[2,0,0,0,0,0,0,1,1,0] 


^ n 1 A AA OA OO An c A or IT at\ 

(6,14,22,30,38,46,54,35,17,27) 


-64 


O Ann A n 1 OOTAOA 

3476461337032 


290 


Fa 1 1 AAAAAI Al 

[2,1,1,0,0,0,0,0,1,0] 


/r IA AA AA OO /tT r/^ OT 10 AO\ 

(5,12,20,29,38,47,56,37,18,28) 


-60 


1 1 1 TOATO/^OAT^l 

1117827868274 


290 


Fo AAAAAAAA Ol 

[2,0,0,0,0,0,0,0,0,2] 


/n 1 A AA OA OO AO C A Oi? 1 O A/^\ 

(6,14,22,30,38,46,54,36,18,26) 


-64 


o A nn A c no'T'Tn n a 

3476452377664 


290 


Fa 1 AAAAAI 1 Al 

[0,1,0,0,0,0,0,1,1,0] 


/'Tl/t AAOAOO An C A O C 1TAT\ 

(7,14,22,30,38,46,54,35,17,27) 


-66 


n r\n -t o /1aai i Arr 

6061340911255 


291 


Fa 01 AAAAAI Al 

[0,2,1,0,0,0,0,0,1,0] 


^ n IA AA AA OO /tT C n OT 10 AO\ 

(6,12,20,29,38,47,56,37,18,28) 


-62 


1 ATAA A c\c n n o n c 

1979249576865 


291 


Fa 1 AAAAAAA Ol 

[0,1,0,0,0,0,0,0,0,2] 


/T 1 /I AA OA OO AO C A OO 1 O A/^\ 

(7,14,22,30,38,46,54,36,18,26) 


-66 


nc\n'\ OAAI c\ A c c n 

6061320104552 


291 


Fa AAAAAI AA Al 

[2,0,0,0,0,0,1,0,0,0] 


^ n 1/t AA OA OO An c A on 10 at\ 

(6,14,22,30,38,46,54,36,18,27) 


-66 


n r\n r\^-t taoai oa 

6060217980189 


292 


[3,0,0,1,0,0,0,0,1,0] 


/r 10 r\i 00 An r n 0^ 10 r\o\ 

(5,13,21,29,38,47,56,37,18,28) 


-62 


1 r\^o/~»^or\/^/^i 

1978073966190 


292 


Fl AOAAAAAI a1 

[1,0,2,0,0,0,0,0,1,0] 


(n 1 AA AA 00 /IT F OT 1 O AO\ 

(6,13,20,29,38,47,56,37,18,28) 


-64 


o A nnnct 1 nn o o nn 

3476291763376 


292 


Fa 1 AAAA1 AA Al 

[0,1,0,0,0,0,1,0,0,0] 


/'T 1 A AA OA OO An C A o n 10 at\ 

(7,14,22,30,38,46,54,36,18,27) 


-68 


1 A/1A1 o o n A n o c f\i^ 

10491886463502 


293 


Fl 1 A1 AAAA1 Al 

[1,1,0,1,0,0,0,0,1,0] 


( n 10 Al AA OO /tT r/^ OT 10 AO\ 

(6,13,21,29,38,47,56,37,18,28) 


-66 


n r\n r\r\o o ac\oc nc\ 

6060038498569 




[D,U,U,U,U,U,U,U,U,iJ 


/"Q 1 O Ol QO yl Q K'7 QQ 1 OQ\ 

(o,iz,zi,c)U,oy,4»,o ( ,c)»,iy,zo) 


-4d 


ioybiU t'ao'io 


295 


[0,0,1,1,0,0,0,0,1,0] 


(7,14,21,29,38,47,56,37,18,28) 


-68 


10491538420226 


296 


[4,1,0,0,0,0,0,0,0,1] 


(4,12,21,30,39,48,57,38,19,28) 


-56 


347592782240 


296 


[2,0,0,0,1,0,0,0,1,0] 


(6,14,22,30,38,47,56,37,18,28) 


-68 


10489675796058 


297 


[2,2,0,0,0,0,0,0,0,1] 


(5,12,21,30,39,48,57,38,19,28) 


-62 


1978018758000 


297 


[1,0,0,0,0,0,0,0,2,1] 


(7,15,23,31,39,47,55,36,17,27) 


-68 


10492281222908 


297 


[0,1,0,0,1,0,0,0,1,0] 


(7,14,22,30,38,47,56,37,18,28) 


-70 


18037728531998 



17 



ht{f3) Fund, weight basis Simple root basis (3^ mult(/3) 



298 


[3,0,1,0,0,0,0,0,0,1] 


(5,13,21,30,39,48,57,38,19,28) 


-64 


3473407620805 


298 


[0,3,0,0,0,0,0,0,0,1] 


(6,12,21,30,39,48,57,38,19,28) 


-64 


3475683547165 


298 


[1,0,0,0,0,0,0,1,0,1] 


(7,15,23,31,39,47,55,36,18,27) 


-70 


18038426988010 


299 


[1,1,1,0,0,0,0,0,0,1] 


(6,13,21,30,39,48,57,38,19,28) 


-68 


10489252702650 


300 


[10,0,0,0,0,0,0,0,0,0] 


(0,10,20,30,40,50,60,40,20,30) 





8 


301 


[8,1,0,0,0,0,0,0,0,0] 


(1,10,20,30,40,50,60,40,20,30) 


-18 


417140 


301 


[2,0,0,1,0,0,0,0,0,1] 


(6,14,22,30,39,48,57,38,19,28) 


-70 


18033337386783 


301 


[0,0,2,0,0,0,0,0,0,1] 


(7,14,21,30,39,48,57,38,19,28) 


-70 


18036921083525 


301 


[1,0,0,0,0,1,0,0,1,0] 


(7,15,23,31,39,47,56,37,18,28) 


-72 


30809538948996 


302 


[6,2,0,0,0,0,0,0,0,0] 


(2,10,20,30,40,50,60,40,20,30) 


-32 


129203160 


302 


[5,0,0,0,0,0,0,0,2,0] 


(4,13,22,31,40,49,58,38,18,29) 


-56 


347593463536 


302 


[0,1,0,1,0,0,0,0,0,1] 


(7,14,22,30,39,48,57,38,19,28) 


-72 


30807934445073 


303 


[7,0,1,0,0,0,0,0,0,0] 


(2,11,20,30,40,50,60,40,20,30) 


-34 


268234139 


303 


[4,3,0,0,0,0,0,0,0,0] 


(3,10,20,30,40,50,60,40,20,30) 


-42 


4327904708 


303 


[3,1,0,0,0,0,0,0,2,0] 


(5,13,22,31,40,49,58,38,18,29) 


-64 


3473419906920 


303 


[5,0,0,0,0,0,0,1,0,0] 


(4,13,22,31,40,49,58,38,19,29) 


-58 


625129627567 


304 


[5,1,1,0,0,0,0,0,0,0] 


(3,11,20,30,40,50,60,40,20,30) 


-46 


15961058706 


304 


[2,4,0,0,0,0,0,0,0,0] 


(4,10,20,30,40,50,60,40,20,30) 


-48 


30285859880 


304 


[1,2,0,0,0,0,0,0,2,0] 


(6,13,22,31,40,49,58,38,18,29) 


-68 


10489298902374 


304 


[3,1,0,0,0,0,0,1,0,0] 


(5,13,22,31,40,49,58,38,19,29) 


-66 


6054262106764 


304 


[0,0,0,0,0,0,0,0,4,0] 


(8,16,24,32,40,48,56,36,16,28) 


-64 


3477177452229 


305 


[3,2,1,0,0,0,0,0,0,0] 


(4,11,20,30,40,50,60,40,20,30) 


-54 


191574142989 


305 


[0,5,0,0,0,0,0,0,0,0] 


(5,10,20,30,40,50,60,40,20,30) 


-50 


56643398464 


305 


[2,0,1,0,0,0,0,0,2,0] 


(6,14,22,31,40,49,58,38,18,29) 


-70 


18033445119329 


305 


[1,2,0,0,0,0,0,1,0,0] 


(6,13,22,31,40,49,58,38,19,29) 


-70 


18032455308649 


305 


[0,0,0,0,0,0,0,1,2,0] 


(8,16,24,32,40,48,56,36,17,28) 


-70 


18039335936280 


305 


[1,0,0,0,1,0,0,0,0,1] 


(7,15,23,31,39,48,57,38,19,28) 


-74 


52291232339474 


306 


[6,0,0,1,0,0,0,0,0,0] 


(3,12,21,30,40,50,60,40,20,30) 


-48 


30122775352 


306 


[4,0,2,0,0,0,0,0,0,0] 


(4,12,20,30,40,50,60,40,20,30) 


-56 


347592102464 


306 


[1,3,1,0,0,0,0,0,0,0] 


(5,11,20,30,40,50,60,40,20,30) 


-58 


626562463122 


306 


[0,1,1,0,0,0,0,0,2,0] 


(7,14,22,31,40,49,58,38,18,29) 


-72 


30808144471534 


306 


[2,0,1,0,0,0,0,1,0,0] 


(6,14,22,31,40,49,58,38,19,29) 


-72 


30799507311535 


306 


[0,0,0,0,0,0,0,0,1,2] 


(8,16,24,32,40,48,56,37,18,27) 


-72 


30810893206116 


306 


[0,0,0,0,0,0,0,2,0,0] 


(8,16,24,32,40,48,56,36,18,28) 


-72 


30810918660912 


307 


[4,1,0,1,0,0,0,0,0,0] 


(4,12,21,30,40,50,60,40,20,30) 


-58 


625127580607 


307 


[2,1,2,0,0,0,0,0,0,0] 


(5,12,20,30,40,50,60,40,20,30) 


-62 


1978013781895 


307 


[0,1,1,0,0,0,0,1,0,0] 


(7,14,22,31,40,49,58,38,19,29) 


-74 


52288050568358 


307 


[0,0,0,0,0,0,1,0,1,0] 


(8,16,24,32,40,48,56,37,18,28) 


-74 


52294371675934 


308 


[2,2,0,1,0,0,0,0,0,0] 


(5,12,21,30,40,50,60,40,20,30) 


-64 


3473270044575 


308 


[0,2,2,0,0,0,0,0,0,0] 


(6,12,20,30,40,50,60,40,20,30) 


-64 


3475674103263 


308 


[1,0,0,1,0,0,0,0,2,0] 


(7,15,23,31,40,49,58,38,18,29) 


-74 


52291710088862 


309 


[3,0,1,1,0,0,0,0,0,0] 


(5,13,21,30,40,50,60,40,20,30) 


-66 


6054231568604 


309 


[0,3,0,1,0,0,0,0,0,0] 


(6,12,21,30,40,50,60,40,20,30) 


-66 


6058575143053 


309 


[1,0,3,0,0,0,0,0,0,0] 


(6,13,20,30,40,50,60,40,20,30) 


-66 


6059814142805 


309 


[1,0,0,1,0,0,0,1,0,0] 


(7,15,23,31,40,49,58,38,19,29) 


-76 


88212661648870 


310 


[5,0,0,0,1,0,0,0,0,0] 


(4,13,22,31,40,50,60,40,20,30) 


-60 


1114841180238 


310 


[1,1,1,1,0,0,0,0,0,0] 


(6,13,21,30,40,50,60,40,20,30) 


-70 


18032346313901 


310 


[0,0,0,0,0,1,0,0,0,1] 


(8,16,24,32,40,48,57,38,19,28) 


-76 


88218677927247 


311 


[4,0,0,0,0,0,0,0,1,1] 


(5,14,23,32,41,50,59,39,19,29) 


-68 


10478212932804 


311 


[3,1,0,0,1,0,0,0,0,0] 


(5,13,22,31,40,50,60,40,20,30) 


-68 


10478137863458 


312 


[2,1,0,0,0,0,0,0,1,1] 


(6,14,23,32,41,50,59,39,19,29) 


-74 


52272126635609 


312 


[1,2,0,0,1,0,0,0,0,0] 


(6,13,22,31,40,50,60,40,20,30) 


-72 


30797456400666 


312 


[2,0,0,2,0,0,0,0,0,0] 


(6,14,22,30,40,50,60,40,20,30) 


-72 


30799282514993 


312 


[0,0,0,0,1,0,0,0,2,0] 


(8,16,24,32,40,49,58,38,18,29) 


-76 


88219754564122 



18 



lxt{p) 


Fund. 


weight basis 






Simple root basis 


a2 
P 


inuit(pj 


312 


[0,0,2 


1,0,0,0,0,0 


0] 


(7 


14 


21,30,40,50,60,40,20,30) 


-72 


OAOA/^A^O^/^OA^^ 

30806072763077 


313 


[0,2,0 


0,0,0,0,0,1 


1] 


(7 


14 


23,32,41,50,59,39,19,29) 


-76 


OOOA/^ A A OA^A AAA 

88206412079441 


313 


[2,0,1 


0,1,0,0,0,0 


0] 


(6 


14 


22,31,40,50,60,40,20,30) 


-74 


52271606439391 


313 


[0,1,0 


2,0,0,0,0,0 


0] 


(7 


14 


22,30,40,50,60,40,20,30) 


-74 


r o o o ""7 o ""7 1 "Tooro 

52287627172050 


313 


[0,0,0 


0,1,0,0,1,0 


0] 


(8 


16 


24,32,40,49,58,38,19,29) 


-78 


1 A TCi ri rxTA OA1 ooo 
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(7,14,24,34,44,54,64,42,21,32) 
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OiT A A OTAAA/^rO/^O 
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[1,0,0,0,0,0,0,0,1,2] 
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/"Ol/^ A/1 O/t /I/l r/t/^/I /tAAAOA\ 

(8,16,24,34,44,54,64,42,20,32) 


-88 


ioAA/iiA/^A/^riATrr 

1809412626519755 


339 


f/lAI 1 AAAAA Al 

[4,0,1,1,0,0,0,0,0,0] 


/r 1/t AO 00 /l/l rr /^/^ /t/t aa oo\ 

(5,14,23,33,44,55,66,44,22,33) 


-76 


00A00T/101 0/l(^A/^ 
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(7,16,25,34,44,54,64,42,21,32) 


-90 


2940314354761642 


339 


[0,0,2,0,0,0,0,1,0,0] 
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20 



ht{f3) Fund, weight basis 

~340 [0,1,3,0,0,0,0,0,0,0] 

340 [0,1,0,1,0,0,0,1,0,0] 

340 [1,0,0,0,0,1,0,0,0,1] 



Simple root basis 

(7,14,22,33,44,55,66,44,22,33) 
(8,16,25,34,44,54,64,42,21,32) 
(8,17,26,35,44,53,63,42,21,31) 



^ mult(/3) 

-80 246666940746680 
-92 4757404174377991 
-92 4757612909974706 



B En up to height 240 

This table contains the multiplicities of all elements f3 in the fundamental domain of En 
up to height 240. Unlike in the hyperbolic E^q case not all /? have connected support 
and so are imaginary roots of the algebra. We list only the non-trivial elements. Again 
there is anisotropy but in stark contrast to the Eio case now all multiplicities are (almost 
always strictly) less than the number of transverse polarisations: mult(/3) < pg{l — ^P'^). 
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-18 


533762 
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at[lj) 


Fund, weight basis 


Simple root basis 


/32 

p 


mult(pj 


162 


[r\ 1 A A ("^ 1 ("^ i"! A A A1 

[0,1,0,0,0,1,0,0,0,0,0] 


(2,4,7,10,13,16,20,24,16,8,12) 
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-20 


1 OTOAO A 

1378034 
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ri A ("A A A A ("^ A A 1 1 1 
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/O C O 11 1/i I^OAOO 1C ^1l\ 
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( /lOIOir'OAO/tOOIOAI/lA 

(1,4,8,12,16,20,24,28,18,9,14) 


O A 

-24 


TC T£?T /i /t 

7576744 


1 C /I 

154 


Fa aaai AAAAAll 

[0,0,0,0,1,0,0,0,0,0,1] 


/0/^A10 1C 1AO0OT10A10\ 

(3,6,9,12,15,19,23,27,18,9,13) 


OO 

-28 


/I 1 /I C Of? c o 

41452553 


155 


ri A1 AAAAAAO Al 

[1,0,1,0,0,0,0,0,0,2,0] 


/O C O 10 1 C OA O/I OO 10 O 1 a\ 

(2,5,8,12,16,20,24,28,18,8,14) 


0£? 

-26 


1 O O A1 A OO 

1831)1428 


ICC 

155 


fl 1 1 1 AAAAAA Al 

[1,1,1,1,0,0,0,0,0,0,0] 


/I 0£?1A1COAOC0AOA1A1C\ 

(1,3,6,10,15,20,25,30,20,10,15) 


OA 

-20 


1 00£? A 1 O 

1326913 


155 


Fa oaaaaaai a a1 

[0,2,0,0,0,0,0,0,1,0,0] 


/O /i O 10 1/^OAO/l OO 10A1/i\ 

(2,4,8,12,16,20,24,28,18,9,14) 


-26 


1 Ol *^1 COT 

18161537 


156 


r0 1 AA1 A A A A A Al 

[3,1,0,0,1,0,0,0,0,0,0] 


/A O T 1 1 1 C OA OC OA OA 1 A 1 C^ 

(0,3,7,11,15,20,25,30,20,10,15) 


1 O 

-18 


/I o c 1 c£; 

425155 


1 C 

156 


fl Al AAAAA1 A Al 

[1,0,1,0,0,0,0,0,1,0,0] 


/O C O 10 1/^ OAO/f OO 10 A 1/l\ 

(2,5,8,12,16,20,24,28,18,9,14) 


OO 

-28 


/111 O/^OAA 

411252UL) 


1 C T 

157 


fl OAA1 AAAAA Al 

[1,2,0,0,1,0,0,0,0,0,0] 


/I OT11 ICOAOCOAOAIAICA 

(1,3,7,11,15,20,25,30,20,10,15) 


OO 

-22 


OO A C C C 

3205655 


157 


To AAOAAAAAA Al 

[2,0,0,2,0,0,0,0,0,0,0] 


/1 yl'7 1A1COAOCOAOA1A1C^ 

(1,4,7,10,15,20,25,30,20,10,15) 


OO 

-22 


OOOOOAT 

3222297 


157 


Fa A01 AAAAAA Al 

[0,0,2,1,0,0,0,0,0,0,0] 


/r\ /i ir OA or OA OA ia ir'\ 

(2,4,6,10,15,20,25,30,20,10,15) 


-22 


O O O O O/^ A 

3328269 


158 


To A1 A1 AAAAA Al 

[2,0,1,0,1,0,0,0,0,0,0] 


/l A T 11 IC OAOC OAOA IA ICA 

(1,4,7,11,15,20,25,30,20,10,15) 


-24 


T C T 1 TO A 

7571734 


158 


Fa AA1 AAAAAO Al 

[0,0,0,1,0,0,0,0,0,2,0] 


/"O C C\ 10 1 C OA O/I OO 10 O 1 a\ 

(3,6,9,12,16,20,24,28,18,8,14) 


OO 

-28 


At A OOOOA 

41488329 


ICO 

158 


Fa 1 AOAAAAAA Al 

[0,1,0,2,0,0,0,0,0,0,0] 


/O /I T IA 1C OAOC OAOA IA 1C\ 

(2,4,7,10,15,20,25,30,20,10,15) 


O A 

-24 


TO A /t 0£? 1 

7894361 


1 CA 

159 


Fa 1 1 Al AAAAA Al 

[0,1,1,0,1,0,0,0,0,0,0] 


/0/1T11 ICOAOCOAOAIAICA 

(2,4,7,11,15,20,25,30,20,10,15) 


o/^ 

-26 


1 Ol /l£?OCA 

18146859 




[U,U,U,±,U,U,U,U,±,U,UJ 




-OU 




160 


[4,0,0,0,0,1,0,0,0,0,0] 


(0,4,8,12,16,20,25,30,20,10,15) 


-20 


1044218 


161 


[2,1,0,0,0,1,0,0,0,0,0] 


(1,4,8,12,16,20,25,30,20,10,15) 


-26 


17340002 


161 


[1,0,0,1,1,0,0,0,0,0,0] 


(2,5,8,11,15,20,25,30,20,10,15) 


-28 


41089225 


162 


[3,0,0,0,0,0,0,0,0,1,1] 


(1,5,9,13,17,21,25,29,19,9,14) 


-26 


17354895 


162 


[0,2,0,0,0,1,0,0,0,0,0] 


(2,4,8,12,16,20,25,30,20,10,15) 


-28 


40752558 


163 


[1,1,0,0,0,0,0,0,0,1,1] 


(2,5,9,13,17,21,25,29,19,9,14) 


-30 


90532886 



22 



at[lj) 


Fund, weight basis 


Simple root basis 


/92 

p 


mult(pj 




[1,0,1,0,0,1,0,0,0 


0,0] 


/o c o 10 ir' OA on on ia ictA 

(2,5,8,12,16,20,25,30,20,10,15) 


OA 

-30 


AA /I O /I O OO 

91)424882 


loo 


[0,0,1,0,0,0,0,0,0 


1,1] 


/O A 1*5 1T01 or OA 1AA 

(3,6,9,13,17,21,25,29,19,9,14) 


OO 

-32 


1 AT /I OOTZ A A 

197438544 


165 


[0,0,0,0,2,0,0,0,0 


0,0] 


/O f A 10 IP" OA OP" 'tA OA 1A 1P'\ 

(3,6,9,12,15,20,25,30,20,10,15) 


-30 


A1 OFFA/^F 

91255065 


166 


[2,3,0,0,0,0,0,0,0 


1,0] 


/'a O T 10 it OO OT OO 01 1A 

(0,2,7,12,17,22,27,32,21,10,16) 


-16 


1 o o c> A r\ 

166840 


loo 


[3,0,0,0,0,0,1,0,0 


0,0] 


/I C: A 10 1T01 OC OA OA 1A ICTA 

(1,5,9,13,17,21,25,30,20,10,15) 


OO 

-28 


O OTAO O 1 O 

38798313 


loo 


[0,0,0,1,0,1,0,0,0 


0,0] 


/O A 10 1£? OA Oe Or\ OA 1A ICTA 

(3,6,9,12,16,20,25,30,20,10,15) 


OO 

-32 


1 ATI Z?AA01 

197169921 


167 


[3,1,1,0,0,0,0,0,0 


1,0] 


/A O T 10 IT OO OT 'iO 01 1A 1 f\ 

(0,3,7,12,17,22,27,32,21,10,16) 


OA 

-20 


1 A /I O AO/^ 

1043926 


167 


[0,4,0,0,0,0,0,0,0 


1,0] 


/I OTIOITOOOT'iOOl lAir'A 

(1,2,7,12,17,22,27,32,21,10,16) 


1 O 

-18 


CI F A F 

515056 


1d7 


[1,1,0,0,0,0,1,0,0 


0,0] 


/o c: A io IT 01 oc or\ oa ia ictA 

(2,5,9,13,17,21,25,3U,2U,l(J,15j 


OO 

-62 


1 AC1 TOAOO 

195172038 


loo 


[1,2,1,0,0,0,0,0,0 


1,0] 


/l 0T1O1TOOOT0OO1 lAI^-'A 

(l,o, r,12,l / , 22, 2 /,o2, 21, lU.lDj 


O /I 

-24 


TC^ 1 O O OO 

7518832 


169 


[4,0,0,1,0,0,0,0,0 


1,0] 


/'A/IOIOITOOOT'IOOI 1A1/^\ 

(0,4,8,12,17,22,27,32,21,10,16) 


OO 

-22 


o /I o coon 

2485020 


169 


[2,0,2,0,0,0,0,0,0 


1,0] 


/I /I T 1 O 1 T OO OT ^>0 01 1 A 1 £?A 

(1,4,7,12,17,22,27,32,21,10,16) 


-26 


1 T0 000 01 

17322321 


169 


[0,0,1,0,0,0,1,0,0 


0,0] 


/o A 10 IT 01 or f)A OC^ IA ir\ 

(3,6,9,13,17,21,25,30,20,10,15) 


O /I 

-34 


/I 1 O /I OO 

418477128 


170 


[2,0,0,0,0,0,0,0,0 


3,0] 


/'O f IA 1 A 10 OO O/"* ^t/^l 1A o irX 

(2,6,10,14,18,22,26,30,19,8,15) 


-28 


/II OAA01 O 

41200812 


170 


[2,1,0,1,0,0,0,0,0 


1,0] 


/-| /tOIOITOOOT'^tOOl 1A1/^\ 

(1,4,8,12,17,22,27,32,21,10,16) 


-28 


OOTFOAFA 

38752059 


170 


[0,1,2,0,0,0,0,0,0 


1,0] 


/ C\ A f-T 10 IT OO OT ^)0 01 IA 

(2,4,7,12,17,22,27,32,21,10,16) 


-28 


A ATAOAAO 

40702092 


171 


[0,1,0,0,0,0,0,0,0 


3,0] 


/'0/^1A1/t lOOOO/^OAIAOirA 

(3,6,10,14,18,22,26,30,19,8,15) 


-30 


A1 rrAi 1 o 

91559118 


171 


[0,2,0,1,0,0,0,0,0 


1,0] 


/O /I O 10 1T00 0T 00 01 1A1^2^ 

(2,4,8,12,17,22,27,32,21,10,16) 


OA 

-30 


Of\ A CC A TO 

89466478 


171 


[2,0,0,0,0,0,0,0,1 


1,0] 


('O/^IAI/l lOOOOr'OAIAAirA 

(2,6,10,14,18,22,26,30,19,9,15) 


OO 

-32 


lACT/lT/l/ll'i 

195474413 


172 


[1,0,1,1,0,0,0,0,0 


1,0] 


/O C O 10 1TOO OT OO 01 IA T £i\ 

(2,5,8,12, 17,22,27,32,21, 10, lb) 


OO 

-32 


1 A/lOCACTT/^ 

194859575 


1 TO 


[2,0,0,0,0,0,0,0,0 


0,2] 


/'0^;iA1/( 10000/^OA OA 1 A 1 /I \ 

(2, D, ID, 14, 18, 22, 2o,oU,2U, ID, 14J 


OO 

-62 


1 nc /I /I neon 
19o449o39 


1 TO 

172 


[0,1,0,0,0,0,0,0,1 


1,0] 


/^O f IA 1/1 10 OO or' OA IA A T C\ 

(3,6,10,14,18,22,26,30,19,9,15) 


O /I 

-34 


A 1 AO 1 TTC 1 

419217751 


1 TO 

173 


[3,0,0,0,1,0,0,0,0 


1,0] 


/I CAIOITOOOTOOOl 1A1^\ 

(1,5,9,13,17,22,27,32,21,10,16) 


OA 

-30 


O /I OTAO C O 

84879353 


1 TO 

173 


[0,1,0,0,0,0,0,0,0 


0,2] 


^ O £i 1 r\ T A 10000/^OAOA1A1/1\ 

(3,6,10,14,18,22,26,30,20,10,14) 


O /I 

-34 


/I 1 A1 /I OO A 1 

419142841 


1 TO 

173 


[2,0,0,0,0,0,0,1,0 


0,0] 


/O 1 A 1 /I 1 O OO O/^ OA OA 1 A 1 C \ 

(2,6,10,14,18,22,26,30,20,10,15) 


O /I 

-34 


/I 1 O O O A /I C T 

413820457 


1 T /I 

174 


[1,1,0,0,1,0,0,0,0 


1,0] 


/O C A 10 1TOO OT OO 01 IA T £i\ 

(2,5,9,13,17,22,27,32,21,10,16) 


O A 

-34 


/I 1 OACT AAT/^ 

413050976 


174 


[0,1,0,0,0,0,0,1,0 


0,0] 


/O/^iAi/i ioooo/^OAOAiAirX 

(3,6,10,14,18,22,26,30,20,10,15) 


-36 


OTOT1 FAO/l 

873715024 


175 


[3,2,0,0,0,0,0,0,0 


0,1] 


o O 10 10 OO OO OO OO 11 1/^\ 

(0,3,8,13,18,23,28,33,22,11,16) 


-22 


O yl O O ATA 

2483970 


1 TC 

175 


[0,0,0,2,0,0,0,0,0 


1,0] 


/0/^A10 1TOOOT 00 01 1A1£?A 

(3,6,9,12,17,22,27,32,21,10,16) 


O A 

-34 


A 1 TTO 1 O /I 1 

417731841 


1 T/? 

176 


[4,0,1,0,0,0,0,0,0 


0,1] 


/A yl O 1 O 1 O OO OO OO OO 11 1 /2\ 

(0,4,8,13,18,23,28,33,22,11,16) 


O A 

-24 


C T /I AO 1 O 

5749818 


1 T/^ 

176 


[1,3,0,0,0,0,0,0,0 


0,1] 


('I 10 10 00 00 00 00 11 ir'A 

(1,3,8,13,18,23,28,33,22,11,16) 


O/^ 

-26 


1 T1 TA r /I r 

17179545 


176 


[0,0,1,0,1,0,0,0,0 


1,0] 


/O A 10 1TOO OT OO 01 IA 1/^\ 

(3,6,9,13,17,22,27,32,21,10,16) 


-36 


OT1 AATAO/^ 

871907026 


177 


[2,1,1,0,0,0,0,0,0 


0,1] 


/"l /10 10 10 00 00 00 00 11 1/^\ 

(1,4,8,13,18,23,28,33,22,11,16) 


-30 


OflTflOFylA 

84742549 


1 TO 

178 


[0,2,1,0,0,0,0,0,0 


0,1] 


('O A O 10 10 OO OO OO OO 11 1/^\ 

(2,4,8,13,18,23,28,33,22,11,16) 


O O 

-32 


1 AO /I A/^ A /I O 

192495948 


1 TO 

178 


[2,0,0,0,0,1,0,0,0 


1,0] 


/O ^? IA 1 A 10 OO OT OO 01 IA 1 \ 

(2,6,10,14,18,22,27,32,21,10,16) 


O 

-36 


Of-X O AO OTA 

861308879 


1 TO 

179 


[3,0,0,1,0,0,0,0,0 


0,1] 


/ 1 C A 10 10 OO OO OO OO 11 1 

(1,5,9,13,18,23,28,33,22,11,16) 


OO 

-32 


1 0OAO1 A1 1 

182U21911 


1 TA 

179 


[1,0,2,0,0,0,0,0,0 


0,1] 


('o r o io io OO OO OO oo 11 i/^\ 

(2,5,8,13,18,23,28,33,22,11,16) 


1 

-34 


/1101(^ri A A 

412165144 


179 


0,1,0,0,0,1,0,0,0 


1,0] 


/O 1A 1/1 10 OOOT0001 1A 1/^\ 

(3,6,10,14,18,22,27,32,21,10,16) 


-38 


1 TAO/iOAror" 

1792480535 


1 CO 

180 


[1,0,0,0,0,0,0,0,0,2,1] 


/OTII 1C1AO0OT01OAA1C^ 

(3,7,11,15,19,23,27,31,20,9,15) 


O/? 

-36 


OTCT1 C\ TO 

875716173 


1 OA 

180 


[1,1,0,1,0,0,0,0,0 


0,1] 


/O C A 10 10 00 00 00 00 11 T 

(2,5,9,13,18,23,28,33,22,11,16) 


O/^ 

-36 


0CAO1 1 CiCO 

859211968 


1 OA 

180 


[0,6,0,0,0,0,0,0,0 


0,0] 


/A A £i 10 10 O/l OA 0/^ O/l 10 10\ 

(0,0,6,12,18,24,30,36,24,12,18) 





o 

8 


181 


[1,0,0,0,0,0,0,0,1 


0,1] 


/"O T 11 t C IA 00 OT 01 OA 1 A 1 C \ 

(3,7,11,15,19,23,27,31,20,10,15) 


OO 

-38 


1 TAi?TA1 AO /I 

1796701084 


181 


[1,4,1,0,0,0,0,0,0 


0,0] 


/'a 1 IO IO O/t OA O/^ O/l IO 10\ 

(0,1,6,12,18,24,30,36,24,12,18) 


-10 


7704 


182 


4,1,0,0,0,0,0,0,0 


2,0] 


/a /t A1/t lAO/t OAO/t 001A1T\ 

(0,4,9,14,19,24,29,34,22,10,17) 


-24 


r T r A ATO 

5750072 


1 OO 

182 


[0,0,1,1,0,0,0,0,0,0,1] 


/"O A 1 O 1 O OO OO OO OO 11 1 /2\ 

(3,6,9,13,18,23,28,33,22,11,16) 


OO 

-38 


1 TOT^JFOTFT 

1787653757 


1 OO 

182 


[2,2,2,0,0,0,0,0,0 


0,0] 


/A O IO IO O/l OA O/^ O/l IO lON 

(0,2,6,12,18,24,30,36,24,12,18) 


1 

-16 


1 /^/^ O /I A 

166840 


1 o o 

183 


[4,1,0,0,0,0,0,0,1 


0,0] 


/A /I A 1/1 1AO/1 OA O/l OO 11 ITA 

(0,4,9,14,19,24,29,34,22,11,17) 


O/^ 

-26 


1 OAT1 AAA 

12971009 


ioo 


[0,3,2,0,0,0,0,0,0,0,0] 




1 s 
-io 




183 


[2,2,0,0,0,0,0,0,0 


2,0] 


(1,4,9,14,19,24,29,34,22,10,17) 


-30 


84754096 


183 


[2,0,0,0,1,0,0,0,0 


0,1] 


(2,6,10,14,18,23,28,33,22,11,16) 


-38 


1764134621 


183 


[2,3,0,1,0,0,0,0,0 


0,0] 


(0,2,7,12,18,24,30,36,24,12,18) 


-18 


424161 


183 


[3,0,3,0,0,0,0,0,0 


0,0] 


(0,3,6,12,18,24,30,36,24,12,18) 


-18 


425058 


184 


[0,3,0,0,0,0,0,0,0 


2,0] 


(2,4,9,14,19,24,29,34,22,10,17) 


-32 


192532407 


184 


[0,4,0,1,0,0,0,0,0 


0,0] 


(1,2,7,12,18,24,30,36,24,12,18) 


-20 


1277792 



23 



nt{p) 


Fund, weight basis 


Simple root basis 


/92 

p 


mult(p) 


184 


fl 1 O A ("^ A i"! A A1 

[1,1,3,0,0,0,0,0,0,0,0] 


(1,3, 5,12, 18, 24, 30, 36,24,12, 18) 


OO 

-22 


OO AO AAA 

32U2411 




To O A A A A A A 1 A Al 

[2,2,0,0,0,0,0,0,1,0,0] 


^ A /1A1/11AO/1 OA O A OO 11 1 TA 

(1,4,9,14,19,24,29,34,22,11,17) 


OO 

-32 


1 oi rTT'^no 

181666268 


184 


To A1 AAAAAAO Al 

[3,0,1,0,0,0,0,0,0,2,0] 


/"a rA1/t 1AO/t OA O A OO 1 A 1 T\ 

(1,5,9,14,19,24,29,34,22,10,17) 


-32 


1 OOAP" A £J "t A 

182054610 


184 


To 1 1 1 AAAAAA Al 

[3,1,1,1,0,0,0,0,0,0,0] 


/'a *■> T 10 10 O/t OA '~l f O/i 10 10\ 

(0,3,7,12,18,24,30,36,24,12,18) 


-22 


O A O O O T 1 

2483871 


"1 O /I 

184 


Fa 1 AA1 AAAAAll 

[0,1,0,0,1,0,0,0,0,0,1] 


/0/^1A1/1100000000011 A £i\ 

(3,5,10,14,18,23,28,33,22,11,15) 


A A 

-40 


O/^OO/IOOI TT 

3622488177 


184 


fl AAAAA1 AA1 Al 

[1,0,0,0,0,0,1,0,0,1,0] 


/O Til 1 C 1 A OO OT OO Ol 1 A 1 £i\ 

(3,7,11,15,19,23,27,32,21,10,15) 


y1 A 

-40 


Oi?OOCOOO/10 

3633533242 


185 


fl 1 1 AAAAAAO Al 

[1,1,1,0,0,0,0,0,0,2,0] 


/O C A A A 1A O/l OA OA OO 1A 1T\ 

(2,5,9,14,19,24,29,34,22,10,17) 


o n 

-36 


O C A /I OA Al 1 

859429U11 


IOC 

185 


fl 01 1 AAAAAA Al 

[1,2,1,1,0,0,0,0,0,0,0] 


/I O T 10 10 O/l OA O/^ O/l 10 A 0\ 

(1,3,7,12,18,24,30,36,24,12,18) 


O/^ 

-26 


1 T1 T(2T A O 

17175748 


185 


fOAl AAAAA1 A Al 

[3,U,1,U,L),U,U,U,1,U,UJ 


/I CAI/llAO/l OA O A OO 11 1 T\ 

( 1, 5, 9, 14, 19, 24, 29, 34, zz, 11,17) 


O /I 

-34 


OOOOCTC A C 

383257545 


IOC 

185 


Taoaaaaaai aaI 
[L),o,L),U,L),U,L),U,l,U,L)J 


/O A A1/1 1AO/1 OAO/1 0011 1 T\ 

(2, 4, 9, 14, 19, 24, 29, o4, 22, 11,1 / J 


O /I 

-34 


A rinariA oo o 
4UooU1238 
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/A C 1A 1C AA A£? OA OO AC 1A 1A\ 

(0,5,10,15,20,26,32,38,25,12,19) 


OA 

-32 


1 OCvfO A AA A 

1o(Jdo1924 


OAO 

202 


[4,0,0 


0,0,0,0,1,0 


0,0] 


/I C11 1C01 0/?01 OCO/1 10 10\ 

(1,6,11,16,21,26,31,36,24,12,18) 


A A 

-40 


OO/l C A TOOCO 

3245473368 


OAO 

202 


[0,2,0 


0,0,0,0,0,1 


1,0] 


( O T' A A ir'AI Af?01 or' AO 11 10\ 

(3,6,11,16,21,26,31,36,23,11,18) 


A n 

-46 


OTCAOAOOAAT 

27608983997 


202 


[1,1,1 


1,0,0,0,0,0 


1,0] 


/'a C a 1 /I AA A/^ OA OO AC 1 A 1 A\ 

(2,5,9,14,20,26,32,38,25,12,19) 


-42 


TAC1 IT A A OO/^ 

7051741836 


OAO 


[1,0,1 


0,0,0,0,0,0 


3,0] 


/"OTII 1/?01 0C01 0£;00 1A10\ 

(3,7,11,16,21,26,31,36,23,10,18) 


A A 

-44 


1 /10TT0C00/1A 

14277258240 


OAO 

203 


[0,2,0 


0,0,0,0,0,0 


0,2] 


/O 11 ir' A1 A/^ 01 O/^ A/1 1A 1T\ 

(3,6,11,16,21,26,31,36,24,12,17) 


A O 

-4o 


ATCACTCC A A f\ 

27606755440 


OAO 

203 


[1,0,1 


0,0,0,0,0,1 


1,0] 


/OT11 1f?A1 A£?01 0£?A0 11 10\ 

(3,7,11,16,21,26,31,36,23,11,18) 


A O 

-48 


COOA1 CTCA1 T 

53301675917 


OAO 

203 


[2,1,0,0,0,0,0,1,0 


0,0] 


/'AC 11 1C 01 OC 01 OC O/I 10 io\ 

(2,6,11,16,21,26,31,36,24,12,18) 


A a 

-46 


OTAAC1 CAAAT 

27005159907 


203 


[3,1,0 


0,1,0,0,0,0 


1,0] 


/l C 1A 1C AA A/^ OA OO AC 1A 1A^ 

(1,5,10,15,20,26,32,38,25,12,19) 


-40 


0A/10/^A1 OA /I 

3243621394 


204 


[2,0,0 


2,0,0,0,0,0 


1,0] 


/A/^ 1A 1/1 AAA/^ OA OOAC 1A 1A\ 

(2,6,10,14,20,26,32,38,25,12,19) 


-44 


1 OAA/1CC1 AAT 

13904551927 


OA A 


[0,0,2 


1,0,0,0,0,0 


1,0] 


/O C A 1 /I OA 0£? OO OO OC 10 1 A\ 

(3,6,9,14,20,26,32,38,25,12,19) 


A A 

-44 


1 y110A1C/10CC 

141291o425o 


OA A 


[1,0,1 


0,0,0,0,0,0 


0,2] 


/OTII 1/^A1 A/^01 0/^A/11A1T\ 

(3,7,11,16,21,26,31,36,24,12,17) 


/I o 

-48 


COOAC1 ATTCO 

53296127768 


OA A 


[0,2,0 


0,0,0,0,1,0 


0,0] 


( O C: A A 1CA1 AC01 0£?A/11A10\ 

(3,6,11,16,21,26,31,36,24,12,18) 


A O 

-48 


COAA1 CCOCC/1 

53001563654 




[1,2,0 


0,1,0,0,0,0 


1,0] 








204 


[0,0,0 


0,0,2,0,0,0 


0,0] 


(4,8,12,16,20,24,30,36,24,12,18) 


-48 


53509606699 


205 


[0,0,0 


1,0,0,0,0,0 


3,0] 


(4,8,12,16,21,26,31,36,23,10,18) 


-46 


27886034690 


205 


[0,1,0,2,0,0,0,0,0 


1,0] 


(3,6,10,14,20,26,32,38,25,12,19) 


-46 


27567440869 


205 


[3,3,0 


0,0,0,0,0,0 


0,1] 


(0,3,9,15,21,27,33,39,26,13,19) 


-28 


28559052 


205 


[2,0,1 


0,1,0,0,0,0 


1,0] 


(2,6,10,15,20,26,32,38,25,12,19) 


-46 


26983379379 


205 


[1,0,1 


0,0,0,0,1,0 


0,0] 


(3,7,11,16,21,26,31,36,24,12,18) 


-50 


101256375805 



25 



at[lj) 


Fund, weight basis 


Simple root basis 


/92 

p 


mult(pj 


OA 

205 


[0,0,0 


0,1,0,1,0,0,0,0] 


//I o 10 ir' OA oc OA or' O/) 10 1D\ 

(4,8,12,16,20,25,30,36,24,12,18) 


cr A 

-50 


1 A1 TTOAOOr?r*C 

101778923665 


OA£? 


[0,1,1 


0,1,0,0,0,0,1,0] 


1A 1C OA O/^ 'iO OO OCT 10 1A\ 

(3,6,10,15,20,26,32,38,25,12,19) 


A 

-48 


COAC /lOOA/lOO 

52954889433 


206 


[0,0,0 


1,0,0,0,0,1,1,0] 


/a O 10 1/^ 01 O/^ '11 O/^ OO 11 io\ 

(4,8,12,16,21,26,31,36,23,11,18) 


-50 


1 Al OTCACAOAO 

101875050208 


206 


[4,1,1 


0,0,0,0,0,0,0,1] 


/ /~i /t n 1 r OI OT OO oa o/"* i 'j i a\ 

(0,4,9,15,21,27,33,39,26,13,19) 


-32 


1 OAr'OOAr* A 

130632964 


OA£? 

206 


[1,4,0 


0,0,0,0,0,0,0,1] 


/I OAlirOI OTOO'1AO^'10 1A^ 

(1,3,9,15,21,27,33,39,26,13,19) 


00 

-32 


1 T0Ar*0A/10 

178968048 


207 


[2,2,1 


0,0,0,0,0,0,0,1] 


/I /lAlirOI OTOO'lAOr'IOIAA 

(1,4,9,15,21,27,33,39,26,13,19) 


00 

-38 


1 r?AACTOOAC 

16U9578805 


OAT 

207 


[0,0,0 


1,0,0,0,0,0,0,2] 


//I o 10 1/^ OI o/^ OI or* O/i io it\ 

(4,8,12,16,21,26,31,36,24,12,17) 


A 

-50 


1 A1 or'1 1 oo/fci 

1U1851188451 


OAT 

207 


[4,0,0 


0,0,1,0,0,0,1,0] 


/i /"'ii i/^oi 0£?ooooocrioiA\ 

(1,6,11,16,21,26,32,38,25,12,19) 


A 

-42 


n AC\ A /1CAOr*A 

5424450359 


OAO 

208 


[5,0,0 


1,0,0,0,0,0,0,1] 


/A C: 1 A 1 C 01 OT OO OA 0£? 1 O 1 A\ 

(0,5,10,15,21,27,33,39,25,13,19) 


/I 
-34 


OTI i?AC AAA 

271595444 


OAO 


[1,0,0 


1,1,0,0,0,0,1,0] 


T 11 ICC OA O/? OO OO OCC 10 1A\ 

(3, 7, 11, 15, 20, 2d, 32, 38,25,12,19) 


C A 

-50 


1 A1 1 CAAT/11 AC 

1U1159U74195 


OAO 

208 


[3,0,2 


0,0,0,0,0,0,0,1] 


/1 CTAICOI OTOO*1AO/^10 1A^ 

(1,5,9,15,21,27,33,39,26,13,19) 


/I A 

-40 


00/11 /ir'or'AA 

3241468600 


OAO 

208 


[0,3,1 


0,0,0,0,0,0,0,1] 


/O /I A 1 C OI OT OO '>A O/"' 1 O 1 AA 

(2,4,9,15,21,27,33,39,26,13,19) 


A A 

-40 


ACQ Tr? A /I 

3468760482 


OAO 

208 


[2,1,0 


0,0,1,0,0,0,1,0] 


/o 11 1/^ OI o/^ ')o OO oc: io ia\ 

(2,6,11,16,21,26,32,38,25,12,19) 


/I 

-48 


CI Tr'Ar'CACi 1 

51769650511 


208 


[0,0,0 


1,0,0,0,1,0,0,0] 


/a O io 1/^ OI O/^ '11 O/^ 0/( IO io\ 

(4,8,12,16,21,26,31,36,24,12,18) 


-52 


1 A1 r'oor'r'1 coc 

191622661585 


209 


[0,2,0 


0,0,1,0,0,0,1,0] 


/'I /"* 11 1/"* OI O/"* 'lO OO OP" IO ia\ 

(3,6,11,16,21,26,32,38,25,12,19) 


-50 


1 AAr'OAOOCr'TC 

100630285675 


209 


[3,0,0 


0,0,0,0,0,0,2,1] 


/O T IO IT OO OT 'lO OT O/l 11 10\ 

(2,7,12,17,22,27,32,37,24,11,18) 


-46 


OTAOA1 /f 1 c r* /( 

27029141564 


209 


[1,1,2 


0,0,0,0,0,0,0,1] 


/'O r A ir OI OTOO *1A O/^ IO ia\ 

(2,5,9,15,21,27,33,39,26,13,19) 


-44 


1 OOO/lAACAA/1 

13834905994 


OAA 

209 


[3,1,0 


1,0,0,0,0,0,0,1] 


/l CT 1A ICT OI OTOO OA O/^ IO 1A\ 

(1,5,10,15,21,27,33,39,26,13,19) 


A 

-42 


r?/l 1 ACr?OOylA 

6419563240 


210 


[1,2,0 


1,0,0,0,0,0,0,1] 


/o r iA ic: OI OTOO oa o/^ io ia\ 

(2,5,10,15,21,27,33,39,26,13,19) 


/I r* 

-45 


Or?00CO1 /(AAA 

25835214990 


210 


[1,0,1 


0,0,1,0,0,0,1,0] 


/O T 11 1£? OI 0£? OO OO OC IO 1A\ 

(3,7,11,15,21,25,32,38,25,12,19) 


c 

-52 


1 AAOCC /II CO'TC 

190355415375 


210 


[3,0,0 


0,0,0,0,0,1,0,1] 


/"O T 1 O 1 T OO OT OO OT O /I 1 O 1 0\ 

(2,7,12,17,22,27,32,37,24,12,18) 


-48 


C 1 1 TO TO COO 

51817273538 


210 


[1,1,0 


0,0,0,0,0,0,2,1] 


/O T IO IT OO OT OO OT O/I 11 10\ 

(3,7,12,17,22,27,32,37,24,11,18) 


C A 

-50 


1 A1 OCTOO AAO 

101367238002 


01 A 

210 


[0,7,0 


0,0,0,0,0,0,0,0] 


/A A T 1 /I OI OO OCT /I O OO 1 A OlA 

(0,0,7,14,21,28,35,42,28,14,21) 





8 


211 


[0,0,3 


0,0,0,0,0,0,0,1] 


/O A 1 C OI OT OO OA 0(2 1 O 1 A^ 

(3,6,9,15,21,27,33,39,26,13,19) 


A a 

-46 


OT /I 1 TO /I 1 1 

27417348311 


211 


[1,1,0 


0,0,0,0,0,1,0,1] 


/O T IO IT OO OT OO OT O/I IO 10\ 

(3,7,12,17,22,27,32,37,24,12,18) 




-52 


1 AACr?OOOOAC1 

190562388051 


211 


[2,0,1 


1,0,0,0,0,0,0,1] 


/O 1A ICT OI OT OO OA 0£? IO 1A\ 

(2,6,10,15,21,27,33,39,26,13,19) 


A 

-48 


C1T1 /i^or?r?AC 

51714686605 


211 


[1,5,1 


0,0,0,0,0,0,0,0] 


/a 1 t 1 /I OI OO or /I o OO i /i 01 \ 

(0,1,7,14,21,28,35,42,28,14,21) 


-12 


22528 


212 


[0,0,1 


0,0,0,0,0,0,2,1] 


/a 10 IT 00 OTOO OTO/i 11 10^ 

(4,8,12,17,22,27,32,37,24,11,18) 


-52 


lAIOCT/ll 1A/11 

191857414941 


OI o 

212 


[0,1,1 


1,0,0,0,0,0,0,1] 


/O 1 A 1 C 01 OT 00 OA 0£? 101 A\ 

(3,6,10,15,21,27,33,39,26,13,19) 


CT A 

-50 


1 AAC1 OA/ITACA 

100513947959 


01 o 

212 


[0,0,0,0,2,0,0,0,0,1,0] 


10 1C OA OC 00 00 OC 10 1 A\ 

(4,8,12,16,20,26,32,38,25,12,19) 


CO 

-52 


1A1 /lOITCCOCA 

191421755259 


OI o 

212 


[4,0,0 


0,1,0,0,0,0,0,1] 


/I r'li If? 01 OTOOOAO£?10 1A\ 

(1,6,11,16,21,27,33,39,26,13,19) 


-44 


1 orri r'ooooi 

12551522331 


212 


[2,3,2 


0,0,0,0,0,0,0,0] 


/'A0T1/101 OOOr /10001/10l\ 

(0,2,7,14,21,28,35,42,28,14,21) 


-20 


1 A /I Ar' r' /I 

1040664 


212 


[4,2,0 


0,0,0,0,0,0,2,0] 


/a a 1 a 1 00 00 4 An Of? 1 oa\ 

(0,4,10,16,22,28,34,40,26,12,20) 


-32 


1 OAr?occAr? 

130635596 


OI o 

216 


[2,3,0 


0,0,0,0,0,0,2,0] 


/I /t 1A 1 00 00 /I /t A or' 10 0A\ 

(1,4,10,16,22,28,34,40,26,12,20) 




-38 


1 r* AAr'r' Ar* AO 

1609669698 


OI o 

216 


[0,0,0 


1,0,1,0,0,0,1,0] 


//i 10 i£? 01 0£? 00 00 oc 10 ia\ 

(4,8,12,16,21,26,32,38,25,12,19) 


C A 

-54 


ocr?oo /ir?occr?c 

356884625565 


01 o 

213 


[3,0,0 


0,0,0,1,0,0,1,0] 


/O T 1 1 T 00 OT 00 00 OC 101 A\ 

(2,7,12,17,22,27,32,38,25,12,19) 


C A 

-50 


AOOCAI T1 A CO 

98260171453 


0"1 o 

216 


[0,0,1 


0,0,0,0,0,1,0,1] 


//I 10 IT 00 OT 00 OT O/l 10 10\ 

(4,8,12,17,22,27,32,37,24,12,18) 


-54 


OCTOA A OOTAOC 

357304837925 


213 


[2,4,0 


1,0,0,0,0,0,0,0] 


/'AO 1/t 01 00 or /to 00 1/1 oi\ 

(0,2,8,14,21,28,35,42,28,14,21) 


-22 


/I T /I AOr' 

2474026 


01 o 

213 


[5,0,1 


0,0,0,0,0,0,2,0] 


/"A C 1A 1C 00 00 O/l Ar\ OC 10 OA \ 

(0,5,10,16,22,28,34,40,26,12,20) 


A 

-34 


OT1 TAOCOO 

271702532 


01 o 

213 


[4,2,0 


0,0,0,0,0,1,0,0] 


/A /I 1A 1/^ 00 00 OA A r\ or' 10 0A\ 

(0,4,10,16,22,28,34,40,26,13,20) 


A 

-34 


OTI r* 1 C TC 

271618575 


OI o 

213 


[2,1,0 


0,1,0,0,0,0,0,1] 


/or? 11 ir?oi OTOO OA or? 10 ia\ 

(2,6,11,16,21,27,33,39,26,13,19) 


C A 

-50 


A01 /lOAAAOTA 

98142090879 


01 o 

213 


[0,4,2 


0,0,0,0,0,0,0,0] 


/I T 1 yl 01 00 OC /) 00 1 A 01 \ 

(1,2,7,14,21,28,35,42,28,14,21) 


-22 


Ar?0 CAT 

3068597 


213 


[3,1,3 


0,0,0,0,0,0,0,0] 


/"AO T 1/t 01 00 or /to 00 1/t Ol\ 

(0,3,7,14,21,28,35,42,28,14,21) 


-24 


r" T /I C TO A 

5745720 


214 


[5,0,1 


0,0,0,0,0,1,0,0 


/a r iA ir' 00 00 O/t /lA or' 10 oa\ 

(0,5,10,16,22,28,34,40,26,13,20) 


-36 


555652661 


01 A 

214 


[0,2,0,0,1,0,0,0,0,0,1] 


^ c t t ir!oi OTOO OA or; 10 ia\ 

(3,6,11,16,21,27,33,39,26,13,19) 


CO 

-52 


1 OAA/11 ACd A/1 

189041055194 


01 /I 

214 


[1,0,0 


2,0,0,0,0,0,0,1] 


/0T11 iroi OTOO OA or' 10 ia\ 

(3,7,11,15,21,27,33,39,26,13,19) 


CO 

-52 


1 AA1 1 T1 AOOOT 

190117103837 


OI /I 

214 


[0,4,0 


0,0,0,0,0,0,2,0] 


/o A IA 1 r? 00 00 OA /I A or? 10 oa\ 

(2,4,10,16,22,28,34,40,26,12,20) 


/I A 

-40 


/ir'AAA/1 TCA 

3469004750 


91 A 


[3,2,1 


1,0,0,0,0,0,0,0] 


("n » 1/t 91 98 "iK AO 98 1/1 91 ^ 


9S 




214 


[1,1,0 


0,0,0,1,0,0,1,0] 


(3,7,12,17,22,27,32,38,25,12,19) 


-54 


354760090521 


214 


[0,5,0 


1,0,0,0,0,0,0,0] 


(1,2,8,14,21,28,35,42,28,14,21) 


-24 


7160402 


214 


[3,1,1 


0,0,0,0,0,0,2,0] 


(1,5,10,16,22,28,34,40,26,12,20) 


-42 


6420069408 


214 


[1,2,3 


0,0,0,0,0,0,0,0] 


(1,3,7,14,21,28,35,42,28,14,21) 


-28 


38311605 


214 


[2,3,0 


0,0,0,0,0,1,0,0] 


(1,4,10,16,22,28,34,40,26,13,20) 


-40 


3228219549 


215 


[3,1,1 


0,0,0,0,0,1,0,0] 


(1,5,10,16,22,28,34,40,26,13,20) 


-44 


12540251836 



26 



ntyp) 


Fund, weight basis 


Simple root basis 


/92 

p 


mult(p) 


215 


[1,0,1,0,1,0,0,0,0 


0,1] 


/o ^11 1 01 0^ 00 OA or' 101 A\ 

(3,7,11,16,21,27,33,39,25,13,19) 


C /I 

-54 


OC /lArOOr?1 AAO 

354258861908 


215 


[1,3,1,1,0,0,0,0,0 


0,0] 


(1,3,8,14,21,28,35,42,28,14,21) 


OA 

-32 


1 TOACTT/l /I r* 

178957446 


215 


[1,2,1,0,0,0,0,0,0 


2,0] 


/o p" 1A 1/^ 00 00 '~i A A f\ o/^ 10 or\\ 

(2,5,10,16,22,28,34,40,26,12,20) 


-46 


A/^ OA AO T/^ T 

26838008767 


215 


[4,0,2,1,0,0,0,0,0 


0,0] 


/ r\ A 1/t 01 00 or" /tooo 1 a oi\ 

(0,4,8,14,21,28,35,42,28,14,21) 


-30 


1 /^AAAOr 

61699285 


215 


[2,0,4,0,0,0,0,0,0 


0,0] 


/I A 'T T A 01 00 OC /lOOO T A Ol\ 

(1,4,7,14,21,28,35,42,28,14,21) 


OA 

-30 


/I C /I C OA 

84545889 


215 


[0,4,0,0,0,0,0,0,1 


0,0] 


/O A 1A 1 00 00 OA Ar\ 0£? 10 0A\ 

(2,4,10,16,22,28,34,40,26,13,20) 


A A 

-42 


i?OOAATO /I /I 1 

0882278441 


215 


[2,1,2,1,0,0,0,0,0 


0,0] 


/I A 1/1 01 00 /lOOD 1/1 OlA 

(1,4,8,14,21,28,35,42,28,14,21) 




-36 


TAAA1 rAOA 

790215080 


21d 


[0,1,4,0,0,0,0,0,0 


0,0] 


/O A 'T T A 01 00 OC /1 00 1 A OlA 

(2,4,7,14,21,28,35,42,28,14,21) 


OA 

-32 


1 A1 A/^AT1 A 

1919o2712 


21d 


[4,0,0,1,0,0,0,0,0 


2,0] 


/I /^11 ir'OOOOO/l /1A0£?10 0A\ 

(1,5,11,15,22,28,34,40,25,12,20) 


^ /I 

-44 


1 ACCAAACAOA 

12552905980 


210 


[0,0,1,0,0,0,1,0,0 


1,0] 


//I 10 117 00 07 00 00 ore 10 in\ 
(4,0,12,1 / , 22, 2/, 02,00,25,12, 19) 


-55 


r;CA01 C\Ci^ ACiC\ti 

559310574505 


21d 


[1,2,1,0,0,0,0,0,1 


0,0] 


/O C 1 A 1 00 00 ^) /I /I A O/^ 1 0A\ 

(2,5,10,16,22,28,34,40,26,13,20) 


/1 
-48 


CI /lAAC/l/lA/lA 

51400544042 


21d 


[4,1,0,2,0,0,0,0,0 


0,0] 


/ A A 1/1 01 00 or /lOOO 1/1 OlA 

(0,4,9,14,21,28,35,42,28,14,21) 


OA 

-32 


1 OA^OAO/IA 

130630342 


215 


[2,0,2,0,0,0,0,0,0 


2,0] 


1A 1/^ 00 00 ')/l /IC^ O/^ 10 0A\ 

(2,6,10,16,22,28,34,40,26,12,20) 


/I 

-48 


ri TAAr'l TAr?r 

51720617965 


216 


[3,3,0,0,1,0,0,0,0 


0,0] 


/ r\ A ir 01 00 OP" /lO 00 1/1 Ol\ 

(0,3,9,15,21,28,35,42,28,14,21) 


-30 


1 /^AAOAI 

61620301 


217 


[2,0,0,0,0,0,0,0,0 


4,0] 


/'■> I't 10 o^i 00 'i't 00 O/I iA ia\ 

(3,8,13,18,23,28,33,38,24,10,19) 


-46 


ATTOAAT1 1 nc\ 

27789071169 


217 


[4,0,0,1,0,0,0,0,1 


0,0] 


/l 11 1/^ 00 OC5 ^)/l /IA A/^ 10 AA\ 

(1,6,11,16,22,28,34,40,26,13,20) 


-46 


A/IAAAATAOr A 

24222972354 


217 


[2,0,2,0,0,0,0,0,1 


0,0] 


/O 1A 1/^ AA AO '1/1 /lA A/^ 10 AA\ 

(2,6,10,16,22,28,34,40,26,13,20) 


-50 


AOA1 A*^Or /lOA 

98019685439 


in 


[1,4,0,0,1,0,0,0,0 


0,0] 


/I A Itr A1 AO OC /lA AO T A A1^ 

(1,3,9,15,21,28,35,42,28,14,21) 


A 

-34 


OTCOC/I A AA 

375854490 


217 


[2,1,0,1,0,0,0,0,0 


2,0] 


/Ar'll ir'AAAOO/l /1AA/^1AAA\ 

(2,6,11,16,22,28,34,40,26,12,20) 


r A 

-50 


A01 r/^OAAAOl 

98156800231 


217 


[2,2,0,2,0,0,0,0,0 


0,0] 


/I /lAI/lAIAOOC/lAAOI/IAlA 

(1,4,9,14,21,28,35,42,28,14,21) 




-38 


1 AA /I TA/^O r 

1509479585 


ziY 


[0,2,2,1,0,0,0,0,0 


0,0] 


/ /I 1 /I 01 AO /I A 00 1 /I 01 \ 

(2,4, 8, 14, 21, 28, o5,42, 28, 14,21) 


-38 


1 TOATAOOI C 

1722708315 


217 


[0,1,2,0,0,0,0,0,0 


2,0] 


Z' f 1A ir' AA AO O/l /lA Ar' 1A AA\ 

(3,6,10,16,22,28,34,40,26,12,20) 


r A 

-50 


1 A A r A/^ r A A AO 

100526569003 


217 


[4,1,1,0,1,0,0,0,0 


0,0] 


/A /I A IC A1 AO OCT /lAAO 1/1 AlA 

(0,4,9,15,21,28,35,42,28,14,21) 


A 

-34 


ATI /^AA/^A/1 

271609694 


in 


[3,0,0,0,0,1,0,0,0 


0,1] 


/"A T 1 A 1 T AA AT OO OA A£? 1 O 1 A\ 

(2,7,12,17,22,27,33,39,26,13,19) 


C A 

-52 


1 O/IOCOACAOTC 

184363960875 


218 


[2,1,0,1,0,0,0,0,1 


0,0] 


/A/^11 1/^AAA0 0/1 /1AA/^10AA\ 

(2,6,11,16,22,28,34,40,26,13,20) 


r A 

-52 


1 0/11 1 AOOO/ir?A 

184110333460 


218 


[3,0,1,2,0,0,0,0,0 


0,0] 


/I CAI/lAI AOOCT /lAAOI/IAlA 

(1,5,9,14,21,28,35,42,28,14,21) 


/I A 

-40 


OA/i 1 Ar*r*crcrr* 

3241255555 


218 


[1,1,0,0,0,1,0,0,0 


0,1] 


/O T 1A IT AA AT 00 OA A^" iO iA\ 

(3,7,12,17,22,27,33,39,26,13,19) 


-56 


/^r dl AACOO TO A 

654102538732 


218 


[2,0,0,0,0,0,0,0,1 


2,0] 


/O 10 10 AO AO 00 00 A/1 11 1A^ 

(3,8,13,18,23,28,33,38,24,11,19) 


-52 


1 AA0001 1 T/iAA 

190833117420 


218 


[0,0,0,1,1,0,0,0,0 


0,1] 


I A 1A If? A1 AT 00 OA A£? 10 1 A\ 

(4,8,12,16,21,27,33,39,26,13,19) 


-56 


r?roOA AC:C:C\OC\C: 

658304660806 


218 


[0,1,2,0,0,0,0,0,1 


0,0] 


/"O C 1 A 1 C 00 00 O/l /I A AC 10 A A \ 

(3,6,10,16,22,28,34,40,26,13,20) 


C A 

-52 


1 OOTOCAA1 AA1 

188785091291 


218 


[0,2,0,1,0,0,0,0,0 


2,0] 


/or' 11 ir'AAAOO/l /IAAr?1AAA\ 

(3,6,11,16,22,28,34,40,26,12,20) 


r A 

-52 


1 OAATAAAri A1 

189072295191 


218 


[2,2,1,0,1,0,0,0,0 


0,0] 


/l /lAir'A1A00r'/lAA01/1Al\ 

(1,4,9,15,21,28,35,42,28,14,21) 


-40 


0AATA1 oroT 

3227918537 


218 


[0,3,0,2,0,0,0,0,0 


0,0] 


/"a /I A 1/1 Al AO OF /lAAOI/l A'l\ 

(2,4,9,14,21,28,35,42,28,14,21) 


-40 


0/i/^ori o/?Ar 

3468518625 


218 


[1,0,3,1,0,0,0,0,0 


0,0] 


/A r 1/1 A1 AO OCT /lAAO 1/1 AlA 

(2,5,8,14,21,28,35,42,28,14,21) 


/I A 

-40 


OrOAAAOA/^A 

3530028960 


218 


[0,1,0,0,0,0,0,0,0 


4,0] 


I A 10 10 AO AO 00 00 A/1 1A 1A\ 

(4,8,13,18,23,28,33,38,24,10,19) 


A 

-48 


ror?OAATAA£!C 

53689272066 


219 


[0,3,1,0,1,0,0,0,0 


0,0] 


/A /I A 1C A1 AO OC /1AAO 1/1 Al\ 

(2,4,9,15,21,28,35,42,28,14,21) 


-42 


£;ooi CI A A 1 A 

5881512012 


219 


[1,1,1,2,0,0,0,0,0 


0,0] 


/A r A 1 /I A1 AO OCT /I A AO 1 A A1^ 

(2,5,9,14,21,28,35,42,28,14,21) 


-44 


1 OOOOOOOAAr? 

13833838996 


219 


2,0,0,0,0,0,0,0,2 


0,0 


/O 10 10 AO AO 00 00 A/1 1A 1A\ 

(3,8,13,18,23,28,33,38,24,12,19) 


-54 


orri AAO/iri Ar 

355192845195 


219 


[3,0,2,0,1,0,0,0,0,0,0] 


/I C A 1C A1 AO OC /1AAO 1/1 Al\ 

(1,5,9,15,21,28,35,42,28,14,21) 


A A 

-42 


a A'X OTAOOAT 

6413723397 


219 


[0,1,0,0,0,0,0,0,1 


2,0] 


//I 10 10 AO AO 00 00 A/1 11 1A\ 

(4,8,13,18,23,28,33,38,24,11,19) 


r A 

-54 


OCTOTACAAOOr? 

357872592336 


219 


[1,0,1,1,0,0,0,0,0 


2,0] 


/OTII ir?AAAOO/l /lAAr?1AAA\ 

(3,7,11,16,22,28,34,40,26,12,20) 


r /I 

-54 


C /I OA /I 1 '10^'1f\ 

354324173270 


01 A 

219 


[0,2,0,1,0,0,0,0,1 


0,0] 


/OCII 1CAAAOO/1 /IAAC10 AA\ 

(3,6,11,16,22,28,34,40,26,13,20) 


C /I 

-54 


OC1 CATCOOCAC 

351597688606 


219 


[2,0,0,0,0,0,0,0,0 


1,2] 


/O 10 10 AO AO 00 00 AT 1A 10^ 

(3,8,13,18,23,28,33,38,25,12,18) 


-54 


orri O/lTTOAA/l 

355184773294 


219 


[5,0,0,1,1,0,0,0,0 


0,0] 


/a p" ia ir A1 AO or /Iaao I/I ai\ 

(0,5,10,15,21,28,35,42,28,14,21) 


-36 


r r r 1 1 aa 

555631102 


22U 


[1,0,1,1,0,0,0,0,1 


0,0] 


/OTII 1CAAAOO/1 /lAACIO AA\ 

(3,7,11,16,22,28,34,40,26,13,20) 


-56 


CCOACCTA1 TAO 

653056721723 


220 


[0,1,0,0,0,0,0,0,0 


1,2] 


t A 10 10 AO AO 00 00 Ar 1A 10\ 

(4,8,13,18,23,28,33,38,25,12,18) 


-56 


r'^JAI COT/tr'AA/I 

550158745224 


22U 


[2,0,0,0,0,0,0,1,0 


1,0] 


/O 10 10 AO AO 00 00 AC 1A 1A\ 

(3,8,13,18,23,28,33,38,25,12,19) 


-56 


r?CC1 OAAOr?/lT1 

655139086471 


990 


[3,0,0,0,1,0,0,0,0 


2,0] 


^^9 7 1 9 1 7 99 98 "XA A(\ 9fi 1 9 9n'l 


1^9 




220 


[3,1,0,1,1,0,0,0,0 


0,0] 


(1,5,10,15,21,28,35,42,28,14,21) 


-44 


12538852978 


220 


[0,0,1,0,0,1,0,0,0 


0,1] 


(4,8,12,17,22,27,33,39,26,13,19) 


-58 


1205427143823 


220 


[0,1,0,0,0,0,0,0,2 


0,0] 


(4,8,13,18,23,28,33,38,24,12,19) 


-56 


660178665316 


220 


[1,1,2,0,1,0,0,0,0 


0,0] 


(2,5,9,15,21,28,35,42,28,14,21) 


-46 


26803835865 


220 


[4,2,0,0,0,1,0,0,0 


0,0] 


(0,4,10,16,22,28,35,42,28,14,21) 


-36 


555434128 


221 


[1,2,0,1,1,0,0,0,0 


0,0] 


(2,5,10,15,21,28,35,42,28,14,21) 


-48 


51393200677 



27 



h,t{pj 


Fund, weight basis 


Simple root basis 


P 


mult(p) 


221 


[3,0,0,0,1,0,0,0,1,0,0] 


/A^1A1^AAAOO/t /1AA/^10AA\ 

(2,7,12,17,22,28,34,40,26,13,20) 


-54 


O /tA A AOA^AAA/^ 

342498070926 


221 


[2,0,0,3,0,0,0,0,0,0,0] 


/A/^1A1/( A1 AO'lr /(AA0 1/( Al\ 

(2,6,10,14,21,28,35,42,28,14,21) 


-46 


A*^Ar*^i /lo^r'o 

26956148768 


221 


[0,0,2,2,0,0,0,0,0,0,0] 


/'O C A A A Al AO OP" /tA AO 1/1 Al\ 

(3,6,9,14,21,28,35,42,28,14,21) 


-46 


C\f7 A'X CA^O^O^ 

27415078787 


221 


[1,1,0,0,1,0,0,0,0,2,0] 


/it 1A AA AO it /I ^A C\ AA\ 

(3,7,12,17,22,28,34,40,26,12,20) 


-56 


/^r ,(ArA/^r/^^i a 

654259656719 


221 


[0,1,0,0,0,0,0,1,0,1,0] 


(a O 1*t 10 AO AO OO OO AT 1A 1A\ 

(4,8,13,18,23,28,33,38,25,12,19) 


-58 


1 AA'T/lOri AA/^O'? 

1207485192637 


221 


[2,3,0,0,0,1,0,0,0,0,0] 


/1 /i lAI/^AAAOOP" /1AA01/1A1\ 

(1,4,10,16,22,28,35,42,28,14,21) 


-42 


^oo A or'or'AA 

6384353500 


221 


[5,1,0,0,0,0,0,0,0,1,1] 


/a r 11 I^AO AA or /ll A^ 10 AA\ 

(0,5,11,17,23,29,35,41,27,13,20) 


-38 


1 1 1 OArr/^oi 

1118955631 


221 


[5,0,1,0,0,1,0,0,0,0,0] 


/a r" 1A 1/^ AA AO or /lAAO 1/i Al\ 

(0,5,10,16,22,28,35,42,28,14,21) 


-38 


1 1 1 OOA/1 /lO^ 

1118894437 


222 


[1,1,0,0,1,0,0,0,1,0,0] 


/*t ^ 1A I^AA AO OH /lA A/^ 10 A A \ 

(3,7,12,17,22,28,34,40,26,13,20) 


-58 


1195196956645 


222 


[3,1,1,0,0,1,0,0,0,0,0] 


/l r 1A 1/^ AA AO 'tr /1A AO A A Al\ 

(1, 5, lU,iD,zz,z8,o5,4z, 28,14,21) 


A n 

-4o 


0/11 A001 Al 

24193810157 


222 


Fa aaoaaaaao a1 

[0,0,0,2,0,0,0,0,0,2,0] 


(a O 1A ~\ f AA AO A f\ A/^ 1A AA\ 

(4,8, 12, lb, 22, 28, o4, 40,25,12,21)) 


-56 


£!CO/l /lATOA*?/!"! 

058440729541 


222 


Fa a (\ (\ a aaaaaI 

[0,4,0,0,0,1,0,0,0,0,0] 


/a /( 1A1/^AAAO'ir /(AA0 1/( Al\ 

(2,4,10,16,22,28,35,42,28,14,21) 


A A 

-44 


13474325550 


222 


Fa 1 AOAAAAAA Al 

[0,1,0,3,0,0,0,0,0,0,0] 


/O 1A 1/t Al AO or /iAAO 1/1 Al\ 

(3,6,10,14,21,28,35,42,28,14,21) 


-48 


rAOA/^OI OATA 

52896818970 


222 


FO OAAAAAAA1 ll 

[3,2,0,0,0,0,0,0,0,1,1] 


/i rii i^A'tAAor /ll a^ioaa\ 

(1,5,11,17,23,29,35,41,27,13,20) 


-46 


A/11 A'T/lAFA/^r 

24197495065 


222 


rr\A-i 1 -i a/"\aaaa1 

[2,0,1,1,1,0,0,0,0,0,0] 


/a /"* -ir" A1 AO itr" A (~\ AO 1 ,( A1\ 

(2,6,10,15,21,28,35,42,28,14,21) 


-50 


AAAA ^/^jno/^A^ 

98004668687 


222 


Fa AOA1 AAAAA Al 

[0,0,3,0,1,0,0,0,0,0,0] 


/O C"l ir" A-| AiTI ftr" /1A AO 1 A Al\ 

(3,6,9,15,21,28,35,42,28,14,21) 


-48 


ror^A^i /(/^O/t 

52572714634 


223 


rr\ AAAAA 1 AAA11 

[2,0,0,0,0,0,1,0,0,0,1] 


/*t O 10 10 AO AO it*t OA C\ -|0 1A\ 

(3,8,13,18,23,28,33,39,26,13,19) 


-58 


1 1 A^AO /lAr^OAA 

1197284057890 


223 


Fl OAAAAAAA1 ll 

[1,3,0,0,0,0,0,0,0,1,1] 


/a r 11 ITAO AA or /ll A^ 10 aa\ 

(2,5,11,17,23,29,35,41,27,13,20) 


-50 


A^O/^AI 1 OAOA 

97369118980 


223 


F/1A1 AAAAAA1 ll 

[4,0,1,0,0,0,0,0,0,1,1] 


/l /^11 I^AOAAOr /ll A^10A^"^^ 

(1,6,11,17,23,29,35,41,27,13,20) 


-48 


/1/^AAOrA/^A /I O 

46208596243 


223 


Fa aaaaaaai a a1 

[0,0,0,2,0,0,0,0,1,0,0] 


//I O 1A 1/^ AA AO O/l /lA A/^ 10 A A \ 

(4,8,12,16,22,28,34,40,26,13,20) 


-58 


1 AAOO/^OAA/IAAO 

1203363224903 


226 


Fa 1 1 1 1 AAAAA Al 

[0,1,1,1,1,0,0,0,0,0,0] 


{ O C 1A 1C A1 AO OCT /1AOO 1/1 Ol\ 

(o, 0,10,15,21,28, 00,42,28, 14, 21) 


CO 

-52 


1 OOTFOi^/IAO/l /I 

188753749244 


226 


Fa A1 A1 AAAAA Al 

[0,0,1,0,1,0,0,0,0,2,0] 


I A O 1A A '1 AA AO O/l /I A A£? 1A AA\ 

(4,8, 12, 17, 22, 28, o4, 40, 2d, 12,20) 


r o 

-58 


1 AAFTF1 A/tTI AA 

1205751247192 


223 


\ A AAAOAAAAA Al 

[4,0,0,0,2,0,0,0,0,0,0] 


/l /^11 1/^A1 AO or /IAAO 1/1 Al\ 

(1,6,11,16,21,28,35,42,28,14,21) 


-46 


A/1A1 AO/IOOAA 

24219848820 


223 


Fl Al AAi A A A A Al 

[1,2,1,0,0,1,0,0,0,0,0] 


/AriAI/^AAAOOr /fAA01/fAl\ 

(2,5,10,16,22,28,35,42,28,14,21) 


-50 


A^O F A A 'V'VO ,1 f7 

97350077847 


224 


FO 1 AAOAAAAA Al 

[2,1,0,0,2,0,0,0,0,0,0] 


/A/^11 1/^A1 AO or /lAA0 1/tA1^ 

(2,6,11,16,21,28,35,42,28,14,21) 


-52 


1 O /lA^^/lAOl A/i 

184077428194 


224 


\ A r\ f\ A A1 AAAA Al 

[4,0,0,1,0,1,0,0,0,0,0] 


/l /^11 1/^AAAOOr /1AA01/1A1\ 

(1,6,11,16,22,28,35,42,28,14,21) 


-48 


/1*^AAA/^/^ /lAAA 

46200664202 


224 


Fa A1 A1 AAA1 A Al 

[0,0,1,0,1,0,0,0,1,0,0] 


//l O 1A 1^7 AA AO O/l Af\ A^" 10 A A \ 

(4,8,12,17,22,28,34,40,26,13,20) 


-60 


01 OFAOF/^I 1 AFA 

2185025611059 


224 


Fa AAAA1 AAAA Al 

[2,0,2,0,0,1,0,0,0,0,0] 


/A/^IAI/^AAAOOr /IAA01,(A1\ 

(2,6,10,16,22,28,35,42,28,14,21) 


-52 


-| OOOAi^f^l AAr/^ 

183807710956 


224 


Fa 1 AAAA1 AAAll 

[0,1,0,0,0,0,1,0,0,0,1] 


//I O 10 10 AO AO OO OA A/^ 10 1A\ 

(4,8,13,18,23,28,33,39,26,13,19) 


-60 


Al OA1 AATTAAOO 

2189100772233 


224 


Fo 1 1 AAAAAA1 ll 

[2,1,1,0,0,0,0,0,0,1,1] 


/A/^11 1^00 OA or" A'\ 0^10 oa\ 

(2,6,11,17,23,29,35,41,27,13,20) 


-54 


O A'X A/^OFAAO A A 

341962500844 


225 


Fo AAAA1 AAAA Al 

[2,0,0,0,0,1,0,0,0,2,0] 


/O O 10 10 AO AO O/l /lA A/^ 1A AA^ 

(3,8,13,18,23,28,34,40,26,12,20) 


-58 


1 1 A^/^rOAAOFAl 

1197658003521 


225 


Fa aaaaaaaaa a1 

[0,2,0,0,2,0,0,0,0,0,0] 


/0/^11 1*^A1 AOOr /1AA01/101\ 

(3,6,11,16,21,28,35,42,28,14,21) 


-54 


Ori FAAAI 1 OT*^ 

351529211376 


225 


Xc\ -1 A-l A-l AAAA Al 

[2,1,0,1,0,1,0,0,0,0,0] 


/a -I -I -1 AO OA OK O OA -1 ,4 O-l \ 

(2,6,11,16,22,28,35,42,28,14,21) 


-54 


O ^-1 AA-I /^OAO/^O 

341881629262 


225 


Fr 1 AAAA1 AAA Al 

[5,1,0,0,0,0,1,0,0,0,0] 


/Aril i^AOAAor ^AA01/^A1^ 

(0,5,11,17,23,29,35,42,28,14,21) 


-40 


AAAAO^AAI /I 

2220872914 


225 


Fa 1 AAA1 AAAA Al 

[0,1,2,0,0,1,0,0,0,0,0] 


/O 1A 1/^ AA AO or /lA AO 1/1 Al\ 

(3,6,10,16,22,28,35,42,28,14,21) 


-54 


OFAATI /10/11A/1 

350971434104 


225 


Fl r\ C\ C\ -X AAAAA Al 

[1,0,0,2,1,0,0,0,0,0,0] 


/o^ii IF 01 OO or" yiooo 1(1 oiX 

(3,7,11,15,21,28,35,42,28,14,21) 


-54 


OFO/^OAdl AOFO 

353680419852 


225 


Fa A1 AAAAAA1 ll 

[0,2,1,0,0,0,0,0,0,1,1] 


/O 11 I^AO AA or /ll A^ 10 AA^ 

(3,6,11,17,23,29,35,41,27,13,20) 


-56 


/t ^^/^ A A A A O O 

647760920336 


226 


Fa AAAA1 AAI A Al 

[2,0,0,0,0,1,0,0,1,0,0] 


/O O 10 10 AO AO O/l /lA A/^ 10 A A \ 

(3,8,13,18,23,28,34,40,26,13,20) 


-60 


Al /^A/iAr/^A/iT/ir 

2169405604745 


oo^ 

22o 


Fa 1 AAA1 AAAA Al 

[0,1,0,0,0,1,0,0,0,2,0] 


/"/l O 10 10 OO OO O/l AC\ OC 10 A A \ 

(4,8,13,18,23,28,34,40,26,12,20) 


CiC\ 

-60 


01 OAOCCFOAAFF 

2189866529055 


226 


F1 Al AAAAAAA Al 

[1,0,1,0,2,0,0,0,0,0,0] 


/OTII 1/^A1 AO or /IAAO 1/1 A1^ 

(3,7,11,16,21,28,35,42,28,14,21) 


-56 


/^rOAl O^AA/lOA 

652918702480 


226 


Fo A A 1 AAAAA1 ll 

[3,0,0,1,0,0,0,0,0,1,1] 


/A^IAI'TAOAAOr /ll ATIOAAX 

(2,7,12,17,23,29,35,41,27,13,20) 


-56 


/^OAAOAAT/l /IFF 

630280274455 


226 


Fa r»A1 A1 AAAA a1 

[0,2,0,1,0,1,0,0,0,0,0] 


/o/^ii i/^ooooor" /ioooi/iO'i\ 

(3,6,11,16,22,28,35,42,28,14,21) 


-56 


d^FAd FOO/^/^F 

647594522665 


226 


Fo AAAAA1 AAA Al 

[3,2,0,0,0,0,1,0,0,0,0] 


/l ri1 ITAOAAOr /IAAO 1/1 A1^ 

(1,5,11,17,23,29,35,42,28,14,21) 


-48 


A A /f/IOA/fATO 

46144394273 


226 


F1 AAAAAAAAi 11 

[1,0,2,0,0,0,0,0,0,1,1] 


/O'TII I'TAOAAOr /ll ATIOAAX 

(3,7,11,17,23,29,35,41,27,13,20) 


-58 


1 1 A O A O O O A A/^ F 

1193038390665 


226 


To r'AAAAAAA 1 a1 

[2,5,0,0,0,0,0,0,0,1,0] 


/a AAI/? OO OA /I H OA 1 A A A \ 

(0,2,9,16,23,30,37,44,29,14,22) 


-24 


F ^1 ^O O A 

5717880 


227 


Fl OAAAA1 AAA Al 

[1,3,0,0,0,0,1,0,0,0,0] 


/Aril i^AOAAor /^AA01/^A1^ 

(2,5,11,17,23,29,35,42,28,14,21) 


-52 


1 OA/lOAAAA/^/fO 

182480292648 


All 


F/1A1 A A A 1 AAA Al 

[4,0,1,0,0,0,1,0,0,0,0] 


/I £?11 ITAOAAOC /1AA01/1A1\ 

(1,0, 11, 17, 23, 29, 35, 42, 28, 14, 21) 


C A 

-50 


OT1 TAF1 A£?AA 

87170512609 


997 


[u,i,U,U,U,i,U,U,i,U,UJ 


/'A S5 1 1 ft 9*^ 9S5 AC\ 9^? 1 Q 90 
(^4,o,iO,io,ZO,Z(5,04,4U,ZO,iO,ZU J 


PS) 




227 


[1,1,0,1,0,0,0,0,0,1,1] 


(3,7,12,17,23,29,35,41,27,13,20) 


-60 


2165168347133 


227 


[0,6,0,0,0,0,0,0,0,1,0] 


(1,2,9,16,23,30,37,44,29,14,22) 


-26 


16274808 


227 


[1,0,0,0,0,0,0,0,0,3,1] 


(4,9,14,19,24,29,34,39,25,11,19) 


-56 


661519479944 


227 


[1,0,1,1,0,1,0,0,0,0,0] 


(3,7,11,16,22,28,35,42,28,14,21) 


-58 


1192708431525 


227 


[3,3,1,0,0,0,0,0,0,1,0] 


(0,3,9,16,23,30,37,44,29,14,22) 


-32 


130395100 


228 


[3,0,0,0,1,1,0,0,0,0,0] 


(2,7,12,17,22,28,35,42,28,14,21) 


-56 


630112118299 



28 



htyp) 


Fund, weight basis 


Simple root basis 


q2 
P 


mTilt(pj 


228 


[1,4,1,0,0,0,0,0,0 


1,0] 


/'I OAir'OO'^IAOT/t/tOAI/IOOX 

(1,3,9,16,23,30,37,44,29,14,22) 


-36 


775899167 


22o 


[4,1,2,0,0,0,0,0,0 


1,0] 


{ f\ A A 1/^ OO '^i^ 017 A A OA 1/1 00\ 

(0,4,9,16,23,30,37,44,29,14,22) 


-36 


CCC A (\ A A 

555404364 


228 


[1,0,0,0,0,0,0,0,1 


1,1] 


(a A1/t 1AO/t OA'l/t OA or" 10 1A\ 

(4,9,14,19,24,29,34,39,25,12,19) 


-60 


2193264899925 


228 


[2,1,1,0,0,0,1,0,0 


0,0] 


/o/"*ii i^O'ioAor /ioooi/ioi\ 

(2,6,11,17,23,29,35,42,28,14,21) 


-56 


/^OOAAO /) ro/^ A 

628992458646 


228 


[6,0,0,0,0,0,0,0,0 


3,0] 


/a 10 10 O/t OA 0/^ /lO AT 10 Ol\ 

(0,6,12,18,24,30,36,42,27,12,21) 


-36 


555695680 


229 


[1,1,0,0,1,1,0,0,0 


0,0] 


/O'^IOI'^OOOOOCT /10001/101\ 

(3,7,12,17,22,28,35,42,28,14,21) 


/? A 

-60 


01 C A ACi'X CAAOOO 

2164491599333 


229 


[0,0,0,1,2,0,0,0,0 


0,0] 


(a 10 1/^ 01 00 or /10 00 A A 01^ 

(4,8,12,16,21,28,35,42,28,14,21) 


-58 


1 OAOAO/^AO /i OA/^ 

1203086034806 


229 


[2,2,2,0,0,0,0,0,0 


1,0] 


f A A AI/^OOOAOT A A OA1/1 00\ 

(1,4,9,16,23,30,37,44,29,14,22) 


-42 


nOClO /I AAATO 

6383400073 


229 


[1,0,0,0,0,0,0,0,0 


0,3] 


(A f\ A A 1AO/1 OAO/1 OAO/^ 10 iO\ 

(4,9,14,19,24,29,34,39,26,13,18) 


-58 


1 OAAI 1 AOATOTCT 

1209119207375 


229 


[0,0,1,1,0,0,0,0,0 


1,1] 


(A 10 00 OA OC: A A 017 10 0A\ 

(4,8,12,17,23,29,35,41,27,13,20) 


n 

-62 


OAOOOOAO^'OCTAr' 

39282298d259d 


229 


[0,2,1,0,0,0,1,0,0 


0,0] 


11 ii^O'iOA'ic: /ioooi/ioi\ 

(3,6,11,17,23,29,35,42,28,14,21) 


-58 


1 1 OOOAOCri OOTO 

llo2292513272 


229 


[4,2,0,1,0,0,0,0,0 


1,0] 


/A A 1 A 1 0^) OA OT A A OA 1 A 00\ 

(0,4,10,16,23,30,37,44,29,14,22) 


00 

-38 


111 00/1T0/?A 

1118347860 


229 


[6,0,0,0,0,0,0,0,1 


1,0] 


{ (~\ /"* 10 10 O/t OA O/^ /lO 0^ 10 Ol\ 

(0,6,12,18,24,30,36,42,27,13,21) 


-40 


0001 AOAr /lA 

2221039540 


229 


[4,1,0,0,0,0,0,0,0 


3,0] 


/l /"'lOIOO/t OAO(^ /10 0^10 0l\ 

(1,6,12,18,24,30,36,42,27,12,21) 


-46 


/100A*^/^TO*^1 

24229667361 


230 


[4,1,0,0,0,0,0,0,1 


1,0] 


/l /"*10 10 0/t 'JCA'ii^ /(OOTIOOiX 

(1,6,12,18,24,30,36,42,27,13,21) 


-50 


OTI AAOOI ATF 

87190331975 


230 


[0,0,0,2,0,1,0,0,0 


0,0] 


(4,8,12,16,22,28,35,42,28,14,21) 


-60 


2180167490261 


230 


[2,2,0,0,0,0,0,0,0 


3,0] 


/o 10 10 O/t OA 0/^ /lo 0^ 10 oi\ 

(2,6,12,18,24,30,36,42,27,12,21) 


-52 


1 0/11 OO/ITT/IO*^ 

184183475436 


230 


[2,0,0,0,1,0,0,0,0 


1,1] 


/O 10 10 00 OA OC A A 017 10 0A\ 

(3,8,13,18,23,29,35,41,27,13,20) 


/?o 

-62 


00 AOCOTOOC C TO 

3898637886578 


230 


[2,3,0,1,0,0,0,0,0 


1,0] 


/I /I 1A AT' 00 OA 0^ A A OA 1/1 00\ 

(1,4,10,16,23,30,37,44,29,14,22) 


A A 

-44 


1 O/ir'l OAr'TAO 

124d129d7L)8 




[1,0,0,0,0,0,0,1,0 


0,1] 


t A A 1/1 1AO/1 OAO/1 OAO£? 10 1A\ 

(4,9, 14, 19,24,29,34,39,20, id, 19j 


/^o 

-d2 


OA/I/IOOTAI /l£?OA 

3944327914d2U 


zc5U 


[3,0,3,0,0,0,0,0,0 


1,0] 


/l CA1/^OOOAOT/1/1 OA A A 00\ 

(l,o,y,lo,2o,oU, 37,44,29, 14,22) 


-44 


1 C /I C Ani OA 

12524oUyi3U 


230 


[1,0,2,0,0,0,1,0,0 


0,0] 


/OTII li^OOOAOCT /10001/101\ 

(3,7,11,17,23,29,35,42,28,14,21) 


A 

-60 


01 £?AATCrOO/lAOO 

2160075834032 


OO A 

230 


[3,0,0,1,0,0,1,0,0 


0,0] 


/OTIOITOOOAOC /10001/101\ 

(2,7,12,17,23,29,35,42,28,14,21) 


-58 


1 1 /1A1A(?OCOT/10 

11491Uooo3742 


230 


[0,3,2,0,0,0,0,0,0 


1,0] 


/O /I A 1 00 OA O'? /I /I OA 1 /I 00\ 

(2,4,9,16,23,30,37,44,29,14,22) 


-44 


1 /ITI AOTI Al 

13471927101 


230 


[5,0,1,1,0,0,0,0,0 


1,0] 


/a r 1 a 1 00 OA 0^ /i A OA 1 /t 00^ 

(0,5,10,16,23,30,37,44,29,14,22) 


-40 


OOOAr'AAA r 1 

2220699951 


OO A 

230 


[6,0,0,0,0,0,0,0,0 


0,2] 


( f\ C: 10 100/1 OAO/^ /lOOO 1/1 oa\ 

(0,6,12,18,24,30,36,42,28,14,20) 


/I A 

-40 


0001 AO/^1 OA 

2221(J2d189 


231 


[6,0,0,0,0,0,0,1,0 


0,0] 


( C\ 10 10 O/l OA O/^ /fOOO 1/f Ol\ 

(0,6,12,18,24,30,36,42,28,14,21) 


-42 


4348985101 


231 


[0,4,0,1,0,0,0,0,0 


1,0] 


(2,4,10,16,23,30,37,44,29,14,22) 


-46 


26053138955 


231 


[1,1,3,0,0,0,0,0,0 


1,0] 


/' r" A 1 00 OA O'? /I /I OA 1 /I oo\ 

(2,5,9,16,23,30,37,44,29,14,22) 


-48 


ri 01 O/lTT/^O/1 

51318477634 


231 


[2,2,0,0,0,0,0,0,1 


1,0] 


/o n 10 10 OA 0^ yio 0^ 10 oiX 

(2,6,12,18,24,30,36,42,27,13,21) 


-56 


/^OAI OAAAA/^ (1 (1 

629189000644 


231 


[1,1,0,1,0,0,1,0,0 


0,0] 


/O T 10 IT 00 OA OCT /lO 00 A A Ol\ 

(3,7,12,17,23,29,35,42,28,14,21) 




-62 


OOOOT/1 /ICTATOCTC 

3888744507255 


231 


[1,0,0,0,0,0,1,0,0 


2,0] 


1 A A 1/1 1AO/1 OAO/1 /lAO/^ 100A\ 

(4,9,14,19,24,29,34,40,26,12,20) 


-62 


OA/l*^1 OOArOO/lO 

3946122953243 


231 


[3,1,1,1,0,0,0,0,0 


1,0] 


(1,5,10,16,23,30,37,44,29,14,22) 


-48 


^ -1 ^ i^f -10-1 

46134676131 


231 


[0,3,0,0,0,0,0,0,0 


3,0] 


/O 10 10 O/l OA or* /lO OT 10 Ol\ 

(3,6,12,18,24,30,36,42,27,12,21) 


-54 


Ori Tri A/1 rOAO 

351751045802 


231 


[3,0,1,0,0,0,0,0,0 


3,0] 


/O T 10 10 O/l OA 0/^ /lO OT 10 Ol\ 

(2,7,12,18,24,30,36,42,27,12,21) 


CT A 

-54 


/10£?£? A C^JTCTO 

342664567572 


OO 1 

231 


[0,0,1,0,1,1,0,0,0 


0,0] 


(4,8,12,17,22,28,35,42,28,14,21) 


/?o 

-62 


OAOCAAC /lO /lACO 

3926905484958 


231 


[0,1,0,0,1,0,0,0,0 


1,1] 


//I 10 10 00 OA or A A OT 10 OA^ 

(4,8,13,18,23,29,35,41,27,13,20) 


-64 


TA00A01 OOTTOr 

7022921227735 


231 


[4,1,0,0,0,0,0,0,0 


0,2] 


I A 10 10 O/l OAO/^ /lOOO 1/1 0A\ 

(1,6,12,18,24,30,36,42,28,14,20) 


-50 


OT1 ooorrorA 

87188355350 


ooo 

232 


[0,3,0,0,0,0,0,0,1 


1,0] 


C 10 10 O/l OA Oi? /1 OT 10 01 \ 

(3,6,12,18,24,30,36,42,27,13,21) 


-58 


1 1 OOCAOT/11 01 t2 

1182d9374131o 


ooo 

232 


[1,2,1,1,0,0,0,0,0 


1,0] 


/O C 1 A 1 00 OA OT A A OA 1 A 00\ 

(2,5,10,16,23,30,37,44,29,14,22) 


c 

-52 


1 OO/IOI OTr'l /^T 

182431275157 


ooo 

232 


[2,2,0,0,0,0,0,0,0 


0,2] 


/0£? 10 100/1 OAO/^ /lOOO 1/1 oa\ 

(2,6,12,18,24,30,36,42,28,14,20) 


-56 


COAI (2TAAA1 CTA 

629167999150 


ooo 

232 


[1,0,0,0,0,0,1,0,1 


0,0] 


^ A A 1/1 1AO/1 OA OA Ar\ OC 1 O OA\ 

(4,9,14,19,24,29,34,40,26,13,20) 


C A 

-64 


T A OOC A OCAOOC1 

7038643692251 


232 


[3,0,1,0,0,0,0,0,1 


1,0] 


/O T 10 10 O/l OA or* /10 OT 10 01^ 

(2,7,12,18,24,30,36,42,27,13,21) 


-58 


1 1 /I A r A A A /( 

1149508803043 


232 


[1,1,1,0,0,0,0,0,0 


3,0] 


/O T 10 10 O/l OA 0/^ /lO OT 10 Ol\ 

(3,7,12,18,24,30,36,42,27,12,21) 


-58 


1 1 ArAAA/^OO/^/ir' 

1195900633645 


ooo 

232 


[4,1,0,0,0,0,0,1,0 


0,0] 


^ t C 10 10 O/l OA 0£? /lO 00 1/1 01\ 

(1,6,12,18,24,30,36,42,28,14,21) 


cro 

-52 


1 COTTC TC /I AA C 

162775764005 


232 


[5,1,0,0,1,0,0,0,0 


1,0] 


/a r 1 1 IT 00 OA OT A A OA 1 A 00^ 

(0,5,11,17,23,30,37,44,29,14,22) 


-42 


/I /I r TA 1 TO 

4348570173 


OOO 

233 


[1,1,1,0,0,0,0,0,1 


1,0] 


( T 10 10 O/l OA O/^ /lO OT 10 Ol\ 

(3,7,12,18,24,30,36,42,27,13,21) 


/^O 

-62 


00AA0001 A/lAT/1 

3890333194974 


zoo 


[0,3,0,0,0,0,0,0,0 


0,2] 


f^o,0,iZ,io,Z4,oU,oD,4Z,zo,i4,zU J 


-Oo 


iiozo^yy 100044 


233 


[2,0,0,0,0,2,0,0,0 


0,0] 


(3,8,13,18,23,28,35,42,28,14,21) 


-62 


3897272185600 


233 


[2,2,0,0,0,0,0,1,0 


0,0] 


(2,6,12,18,24,30,36,42,28,14,21) 


-58 


1146862536358 


233 


[3,0,1,0,0,0,0,0,0 


0,2] 


(2,7,12,18,24,30,36,42,28,14,20) 


-58 


1149459125287 


233 


[4,0,0,2,0,0,0,0,0 


1,0] 


(1,6,11,16,23,30,37,44,29,14,22) 


-50 


87150349036 


233 


[2,0,2,1,0,0,0,0,0 


1,0] 


(2,6,10,16,23,30,37,44,29,14,22) 


-54 


341221009785 


233 


[0,0,4,0,0,0,0,0,0 


1,0] 


(3,6,9,16,23,30,37,44,29,14,22) 


-50 


99680639183 



29 



nt[p) 


Fund, weight basis 


Simple root basis 


a2 
P 


mult(pj 


233 


[3,2,0 


0,1,0,0,0,0,1 


0] 


(1,5,11,17,23,30,37,44,29,14,22) 


-50 


07000 A 07000 

87030437202 


233 


[0,0,1 


1,0,0,1,0,0,0 


0] 


/a o io 1^ OC1 'ir A OO i a oi\ 

(4,8,12,17,23,29,35,42,28,14,21) 


-64 


T000001*^/101 FT 

7003981642157 


234 


[0,1,0 


0,0,2,0,0,0,0 


0] 


/a o I'") 10 O'J OO 'ir /to oo '^ a oi\ 

(4,8,13,18,23,28,35,42,28,14,21) 


-64 


TO 000 TOO 10/100 

7020272310402 


234 


[2,0,0 


0,1,0,1,0,0,0 


0] 


/o o io 10 r^o r\r\ or* a <^ r^o i a r^i\ 

(3,8,13,18,23,29,35,42,28,14,21) 


-64 


/~' t~\ A OF/~lOr\01 r\TT 

6948508281977 


234 


[1,3,0 


0,1,0,0,0,0,1 


0] 


/O r" 1 1 17 OO OO 07 A A OO 1 A oo\ 

(2,5,11,17,23,30,37,44,29,14,22) 


-54 


OOOF/^FOI f\''7r'f\ 

338565810760 


234 


[2,0,0 


1,0,0,0,0,0,3 


0] 


/*■) O 1*1 10 O/l OO O/^ /lO OT 10 Ol\ 

(3,8,13,18,24,30,36,42,27,12,21) 


-60 


01 TOO/^OOF /lOOO 

2170962854983 


234 


[0,0,2 


0,0,0,0,0,0,3 


0] 


/a O 10 10 O/t OO or* /lO 07 10 Ol\ 

(4,8,12,18,24,30,36,42,27,12,21) 


-60 


01 C> f A /(F0/1F1OO 

2186445345190 


234 


[2,1,0 


2,0,0,0,0,0,1 


0] 


/O 1 1 1 OO OO 07 A A OO 1 A 00\ 

(2,6,11,16,23,30,37,44,29,14,22) 


-56 


/^OOTOFOTOOFO 

628795073259 


234 


[4,0,1 


0,1,0,0,0,0,1 


0] 


/l 1 1 17 OO OO 07 A A on 1 A 00\ 

(1,6,11,17,23,30,37,44,29,14,22) 


CO 

-52 


1 CO TO 1 00 /I /I 1 1 


234 


[0,3,0 


0,0,0,0,1,0,0 


0] 


/'I io io O/i OO o/^ /io OO t a oi\ 

(3,6,12,18,24,30,36,42,28,14,21) 


-60 


01 /IOOOFOOI O/IO 


234 


[3,0,1 


0,0,0,0,1,0,0 


0] 


/O 7 IO IO O/l OO O/^ /lO OO 1/i Ol\ 

(2,7,12,18,24,30,36,42,28,14,21) 


-60 


OOTTCOOTCO A CO 

2077699759459 


234 


[0,1,2 


1,0,0,0,0,0,1 


0] 


/O /"* 1 O 1 0*1 OO O^ A A OO 1 A 00\ 

(3,6,10,16,23,30,37,44,29,14,22) 


-56 


/^/I/^O/IIOI /1/^OF 

646241314625 


234 


[1,1,1 


0,0,0,0,0,0,0 


2] 


/ '1 7 IO IO O/t OO O/^ /lO OO 1 A 00\ 

(3,7,12,18,24,30,36,42,28,14,20) 


-62 


00001 O/l 00/^1 00 

3890124826129 


235 


[0,1,0 


0,1,0,1,0,0,0 


0] 


//t o 1*) IO OO OO or A i~\ OO 1 /( Ol\ 

(4,8,13,18,23,29,35,42,28,14,21) 


-66 


1 /t 00001 000000 

12430021222030 


235 


[0,0,0 


0,0,0,0,0,0,5 


0] 


/ f 11"^! ir" r^/~i i~\f *ii'~i fir" r^r" i/~i 

(5,10,15,20,25,30,35,40,25,10,20) 


-50 


102292012313 


235 


[1,0,0 


0,0,1,0,0,0,1 


1] 


(4,9,14,19,24,29,35,41,27,13,20) 


-66 


12466116869947 


235 


[0,1,0 


1,0,0,0,0,0,3 


0] 


//I o io IO r»/i o/~i o/^ A c\ r^7 ir\ r»i\ 

(4,8,13,18,24,30,36,42,27,12,21) 


-62 


3939529474208 


235 


[0,0,2 


0,0,0,0,0,1,1 


0] 


/a O 10 io O/t OO O/^ /to 07 IO Ol\ 

(4,8,12,18,24,30,36,42,27,13,21) 


-64 


TOO TO FO/^OOOOF 

7007059683225 


235 


[2,1,1 


0,1,0,0,0,0,1 


0] 


/O 1 1 17 OO OO 07 A A OO 1 A 00\ 

(2,6,11,17,23,30,37,44,29,14,22) 


-58 


11 /l/^/100T/1010F 

1146438749105 


235 


[3,4,0 


0,0,0,0,0,0,0 


1] 


/O O 10 170/t 01 OO AT' OO IT 00\ 

(0,3,10,17,24,31,38,45,30,15,22) 


-34 


OT1 01 OOTO 

271019272 


235 


[0,2,0 


2,0,0,0,0,0,1 


0] 


/"O (2 11 1 (2 OO OO OT /I /I OO 1 A 00\ 

(3,6,11,16,23,30,37,44,29,14,22) 


-58 


1 1 01 0010CC TCO 

1181891055762 


235 


[1,1,1 


0,0,0,0,1,0,0 


0] 


/O 7 IO IO O/l OO Of /to OO 1/t Ol\ 

(3,7,12,18,24,30,36,42,28,14,21) 


1^ A 

-64 


r'OOIOr'Fr'l /1/lOT 

6931965614487 


235 


[2,0,0 


1,0,0,0,0,1,1 


0] 


/O O IO IO O/l OO O/^ /lO 07 IO Ol\ 

(3,8,13,18,24,30,36,42,27,13,21) 


-64 


/^OFI/^001 /10F10 

6951682142512 


23d 


[1,5,0 


0,0,0,0,0,0,0 


1] 


^ 1 O 10 1'70/1 01 OO /1C OO t c oo\ 

(1,3,10,17,24,31,38,45,30,15,22) 


00 

-38 


1 FT£?0/10r\/lT 

1576343047 


236 


[2,0,0 


1,0,0,0,0,0,0 


2] 


/O O IO IO O/t OO or* /to OO 1/t oo^ 

(3,8,13,18,24,30,36,42,28,14,20) 


-64 


/^OFI 1 OTTTT01 1 

6951197777311 


236 


[0,0,2 


0,0,0,0,0,0,0 


2] 


/a O io io O/t OO O/^ /lOOO 1/1 oo\ 

(4,8,12,18,24,30,36,42,28,14,20) 


-64 


TOO/^/^00*^0 /I 

7006639694366 


236 


[0,2,1 


0,1,0,0,0,0,1 


0] 


/ O 1 1 1 ^7 OO OO O^ /f /f OO 1 A 00\ 

(3,6,11,17,23,30,37,44,29,14,22) 


-60 


01 001 /lOOFOOO/^ 

2139149859236 


236 


[6,0,0 


0,0,1,0,0,0,1 


0] 


(0,6,12,18,24,30,37,44,29,14,22) 


-44 


8407932532 


236 


[4,2,1 


0,0,0,0,0,0,0 


1] 


/O A IO ITO/t 01 OO AT' OO IT 00\ 

(0,4,10,17,24,31,38,45,30,15,22) 


-40 


001 000 /IT/IO 

2219384748 


23d 


[0,0,0 


0,0,0,0,0,1,3 


0] 


(5,10,15,20,25,30,35,40,25,11,20) 


-58 


10100CO/ld /lOO 


236 


[0,1,0 


1,0,0,0,0,1,1 


0] 


//t 10 10 O/t 00 or* IO 07 10 Ol\ 

(4,8,13,18,24,30,36,42,27,13,21) 


-66 


1 /t 1 TOO OFF 

12436127903855 


236 


[1,0,1 


2,0,0,0,0,0,1 


0] 


/O ^11 1 00 00 07 A A 00 1 /I 00\ 

(3,7,11,16,23,30,37,44,29,14,22) 


-60 


01 FOOOOOO/^FTO 

2159292906570 


237 


[2,0,0 


1,0,0,0,1,0,0 


0] 


(3,8,13,18,24,30,36,42,28,14,21) 


-66 


12296002364305 


237 


[5,0,2 


0,0,0,0,0,0,0 


1] 


/O C 10 17 O/l 01 00 /tCT 00 IC 00\ 

(0,5,10,17,24,31,38,45,30,15,22) 


A 

-42 


/10/10A01 OOA 

4348091390 


237 


[1,0,2 


0,1,0,0,0,0,1 


0] 


/O 7 11 IT 00 00 07 A A 00 1 /I 00\ 

(3,7,11,17,23,30,37,44,29,14,22) 


-62 


OOTO /lOTOT/lOF /I 

3878407974954 


237 


[0,0,0 


0,0,0,0,0,2,1 


0] 


/ f 10 IF 00 OF 00 OF A r\ C\f 10 00\ 

(5,10,15,20,25,30,35,40,25,12,20) 


-62 


OOF OTOOO A n T0 1 

3952700046721 


237 


[3,0,0 


1,1,0,0,0,0,1 


0] 


/O 7 1 1 7 00 00 07 A A 00 1 A 00^ 

(2,7,12,17,23,30,37,44,29,14,22) 


-60 


OOT/^O/^OI /^1 /^OO 

2076863161633 


237 


[0,1,0 


1,0,0,0,0,0,0 


2] 


//t 10 10 O/t 000/^ /lOOO 1/1 oo\ 

(4,8,13,18,24,30,36,42,28,14,20) 


-66 


lO/tOFI FFFOOOOF 

12435155532385 


237 


[0,0,2 


0,0,0,0,1,0,0 


0] 


/a 10 10 O/l 00 0^ do 00 1/1 Ol\ 

(4,8,12,18,24,30,36,42,28,14,21) 


-66 


1 OOOOT1 OOFF1 OT 

12398718855107 


237 


[0,0,0 


0,0,0,0,0,0,2 


2] 


/'r 10 IF 00 OF 00 OF /to 0/^ 10 io\ 

(5,10,15,20,25,30,35,40,26,12,19) 


-62 


OOFO/^TOOTTOOO 

3952672877929 


237 


[2,3,1 


0,0,0,0,0,0,0 


1] 


/I /I 10 ITO/t 01 00 /IF 00 IF 00\ 

(1,4,10,17,24,31,38,45,30,15,22) 


-46 


0/100001 OFOO 

24023212520 


237 


[4,1,0 


0,0,1,0,0,0,1 


0] 


/ "t 10 10 O/l 00 OT /I /I 00 1 /I oo\ 

(1,6,12,18,24,30,37,44,29,14,22) 


-54 


OOOOOTF FO TOO 

300887558790 


238 


[2,2,0 


0,0,1,0,0,0,1 


0] 


/O 10 10 O/t 00 07 A A 00 1/1 00\ 

(2,6,12,18,24,30,37,44,29,14,22) 


-60 


OOTO/lOTO/^1 /^F1 

2072407361651 


238 


[0,0,0 


0,0,0,0,1,0,2 


0] 


/"F 10 IF 00 OF 00 OF /tOO/^ 10 00\ 

(5,10,15,20,25,30,35,40,26,12,20) 


-64 


TOFTOFOFTOOOO 

7057950579023 


238 


[5,0,0 


0,0,0,0,0,0,2 


1] 


/ "t T 10 10 OF 01 OT/lOOOIOOlX 

(1,7,13,19,25,31,37,43,28,13,21) 


-52 


1 /^OOO/l A /10001 

162824442201 


238 


[3,1,2 


0,0,0,0,0,0,0 


1] 


/I F 10 17 O/t 01 00 IF 00 IF 00^ 

(1,5,10,17,24,31,38,45,30,15,22) 


-50 


OTOOF1F1 /II O 

87005151410 


238 


[1,0,0 


0,1,0,0,0,0,3 


0] 


/a 01/t lOO/t 000/^ /1007100l\ 

(4,9,14,19,24,30,36,42,27,12,21) 


-64 


TO/IF/IOOO/^OOOO 

7045402360230 


Zoo 


[0,4,1 


0,0,0,0,0,0,0 


1] 


/"O A in 1'70/1 Q1 QQ Qn 1 K OOA 

(2,4, iU, i /,24,oi,C)»,4o,oU, 15,22 ) 


-4(5 


4y /o4iDoyiy 


238 


[0,1,0 


1,0,0,0,1,0,0 


0] 


(4,8,13,18,24,30,36,42,28,14,21) 


-68 


21850707614166 


238 


[0,0,0 


0,0,0,0,0,1,0 


2] 


(5,10,15,20,25,30,35,40,26,13,19) 


-64 


7053772336182 


238 


[5,1,0 


1,0,0,0,0,0,0 


1] 


(0,5,11,17,24,31,38,45,30,15,22) 


-44 


8406827785 


238 


[1,1,0 


1,1,0,0,0,0,1 


0] 


(3,7,12,17,23,30,37,44,29,14,22) 


-64 


6928748722555 


239 


[3,1,0 


0,0,0,0,0,0,2 


1] 


(2,7,13,19,25,31,37,43,28,13,21) 


-60 


2078650562041 


239 


[1,2,2 


0,0,0,0,0,0,0 


1] 


(2,5,10,17,24,31,38,45,30,15,22) 


-54 


338440697392 



30 



ht[p) 


i'und. weight basis 


Dimple root basis 


/92 

p 


1-4- / n\ 
mmt(pj 


239 


[1,0,0,0,1,0,0,0,1,1,0] 


(4,9,14,19,24,30,36,42,27,13,21) 


-68 


AIAAIAO/^001 /lOA 

21921286831480 


239 


[3,2,0,1,0,0,0,0,0,0,1] 


(1,5,11,17,24,31,38,45,30,15,22) 


-52 


1 /^O /) OA^/^O/^ /i A 

162430768642 


239 


[0,3,0,0,0,1,0,0,0,1,0] 


(3,6,12,18,24,30,37,44,29,14,22) 


-62 


OA/)A1 ^Ar'IAAAO 

3840140518903 


239 


[3,0,1,0,0,1,0,0,0,1,0] 


/ C\ IT ir» 10 OA 0^ <J AA 1 (1 aa\ 

(2,7,12,18,24,30,37,44,29,14,22) 


-62 


3724414462349 


239 


[1,0,0,0,0,1,1,0,0,0,0] 


/a a 1/1 1AA/1 OA or yfOAO 1 A Al\ 

(4,9,14,19,24,29,35,42,28,14,21) 


-68 


A1 AAAAOr'TAAAr'A 

21909286720250 


239 


[5,0,0,0,0,0,0,0,1,0,1] 


/l ^10 lAOr 01 0^ /iOAO 1/1 A1^ 

(1,7,13,19,25,31,37,43,28,14,21) 


-54 


OAAAOAO/^A^OA 

300982260789 


239 


[0,0,0,3,0,0,0,0,0,1,0] 


/a 1A 1/^ AO OA 0^ /l/l AA 1/1 AA\ 

(4,8,12,16,23,30,37,44,29,14,22) 


-62 


OA1 /^OOAOAI O^P" 

3916880221375 


239 


[0,0,0,0,0,0,0,1,1,0,0] 


/p" 1A IP" AAAr OA OP" /lAAr* 10 AA\ 

(5,10,15,20,25,30,35,40,26,13,20) 


-66 


1 A/lA/^AAr" /lAA/lO/^ 

12496005429436 


0/in 


T'^i nnnnnni nil 


^z,/,io,iy,zO,oi,o( ,4o,zo,i4,zi j 


-oz 


/ ZuiZuoioZoZ 


240 


[1,2,0,0,0,0,0,0,0,2,1] 


(3,7,13,19,25,31,37,43,28,13,21) 


-64 


6935666451838 


240 


[1,0,0,0,1,0,0,0,0,0,2] 


(4,9,14,19,24,30,36,42,28,14,20) 


-68 


21919051784024 


240 


[1,3,0,1,0,0,0,0,0,0,1] 


(2,5,11,17,24,31,38,45,30,15,22) 


-56 


622163627157 


240 


[1,1,1,0,0,1,0,0,0,1,0] 


(3,7,12,18,24,30,37,44,29,14,22) 


-66 


12257974269276 


240 


[4,0,1,1,0,0,0,0,0,0,1] 


(1,6,11,17,24,31,38,45,30,15,22) 


-54 


300777860682 


240 


[0,0,1,1,1,0,0,0,0,1,0] 


(4,8,12,17,23,30,37,44,29,14,22) 


-66 


12392586336978 
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